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Wireless Achievements in the A. E. F. 


By Lieut. Col. I R. K mm and Capt. Willis H. Tayl Jy 


Across the Ocean on the NC-4. 


1d Instalment, by Ensign Rodd 
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“By courier, coach and sail-boat, 
it took days for the news of 
Waterloo to reach London. Dur- 
ing Lieut. Commander’ Read’s 
flight to Halifax, Assistant Secre- 
tary Roosevelt in Washington sent 
a radio message to NC-4, of whose 
position in air he had no knowl- 
edge. In three minutes he had a 
reply.” 

Extract trom New York World, June 
3, 1919. 
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NC-4—ELECTROSE Equipped. 
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SOLE MANUI 


ELECTROSE 


Medal and 
Diploma received 
at World’s 
Columbian Expo- 
sition, Chicago, 
1893 
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S, S. McDougal Working Up a Smoke Screen— 
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St. Louis, 

1904 


ITURERS 


Brooklyn, N. Y., America 





5EPTEMBER, 1919 , THE WIRELESS AGE 


Leaders of 


The Wor 


In every field of Electrical Science throughout the 
world, wherever the art of Electrical Measurement is 
knowri and practised, supremacy is universally 
accorded to 








Electrical 


Indicating Instruments 


While their superiority will be apparent to you in 
every structural detail, their greatest advantage to you 
will be their high efficiency and their economy in actual 
use. 





Weston Electrical Instrument Co. 
27 Weston Avenue, Newark, N. J. 


Branch Offices in the Larger Cities of the U. S. and throughout the world 
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Weston Round-Pattern Switchboard Instruments of 
7-inch diameter are the standard for use on Wireless 
Telegraph Panels. 

These instruments are designed for commercial installa- 
tion and are not adapted to experimental Wireless work. 
More specific information regarding instruments for every 





kind of Wireless work will be given upon application. 
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Books| That Really Teach 


Are the Books You Want 


Marconi Institute Series of Standard 
Practical Books are Published for 
Men and Boys who really do things. 








RADIO 
TELEPHONY 





: They describe all the most modern apparatus 
¥ | aaa | and explain all the up-to-the-minute practices. 
HOW TO PASS Every book by a real expert. 
U.S. GOVERNMENT 


WIRELESS Bs ad 
LICENS 73 beak TUBES 


EXAMINA NC IN 
> |Wircvess COMMUNICATION 





Written especially for Amateurs, Experiment- 
ers, Operators, Engineers. Used in schools, 
libraries, manufacturing plants and by the 
United States Army and a 


t / ELMER E.BUGHER 





Vacuum Tubes in Wireless Communication 
BY ELMER E. BUCHER 


The only text book on the market devoted solely to the var- 
ious applications of the Oscillation Valve. 
An elementary text book for students operators, 
engineers. Naval wireless men find this book especially helpf ful. 
Tells in understandable language the fundamental operating ¥ rinciple of the vacuum tube. 
Shows over 100 different circuits for the practical use of the Vacuum Tube as a Detector, Radio or Audio Frequency 
Amplifier, Regenerative Receiver, Beat Receiver, and Generator of Radio Frequency Currents. 
More than 100 diagrams reveal, step by step, in simple and direct form, the uses of the vacuum tube. $1 75 
Cloth. Size 6x0 i 202 pag 159 diagrams and illustrations. Price é ° 





experimenters and 








More than 65,000 copies of this book have 
been sold to date. It is used in practically 
every school, college, library and training camp 
in this country. 

PRACTIOAL WIRBLESS TELEGRAPHY is the recognized standard 
wireless text book. It furnishes much information of utmost value in 
regard to the very latest styles of wireless sets now in use. 


Practical Wireless Telegraphy 


BY ELMER E. BUCHER 


t is the first wireless text book to treat 
each. ‘opte separately and completely, furnish- 
ing progressive | from first principles to 

expert practice. ng with elementary 
data, it progresses, chapter chapter, over bony entire field of wireless 
—fundamentals, construction tol practical operation. 
Size 6x9 inches, 352 pages, 340 illustrations, handsomely $1 75 
bound in full cloth. Price ° 





It is the only book t a o 
Radio Say 4 4 all its as: 
is complete text on “malo telephony is in- 
A. for radio engineers, operators and experi- 
menters, also radio electricians in the Navy, men in the Signal Corps 
and ——— men in the Aviation Service who handle radio equipment. 
Students and others who desire to be clearly informed concern’ this 
pte and most interesting branch of electric communication need 
is 


bject of 





Radio Telephony 


BY, ALFRED N. GOLDSMITH, Ph.D. 


It is written in clear style, and pre-supposes 
very little knowledge of radio. Fully illustrated 
with wiring diagrams and previously unpublished 
photographs of ‘‘wireless telephone’’ apparatus. 
- There are over 400 separate topics listed in a carefully prepared 
ndex. 

Size 6x9 inches. 256 tra’ F 
ung Got ene pages. 226 illustrations. Full cloth, $2.00 





New edition revised and extended. 142 questions and 
answers. An ideal a. quiz book when used with PRACTICAL 


RAPHY. 
Contents: Explanation of Electrical Symbols, Definitions of Elec- 
trical Terms, Transmitting Apparatus, Motor Generators, Storage Bat- 


BY E. E. BUCHER 


How to Pass U. S. Government Wireless License Examinations 
teries and the Auxiliary Set, Antennae or Aerials, Receiving 


Apparatus, Radio Laws and Regulations, General Information Concerning 
Operator’s License Examinations, Practical Equations for Radio Teleg- 
raphy, Equations for Ordinary Power Work. 

Size 6x9 inches. Fully illustrated, Price 





Elementary Principles of Wireless Telegraphy 


wg ‘eo GAY 


This book has been used very "argely for the training of Pelegseotinte 
to take sole charge of complete Wireless Telegraph Installations. 

parts of the transmitting and receiving apparatus are described in a om 
to give the student a sound working knowledge of the apparatus en- 


trusted to his care. 
oth, 212 pages. 132 illustrations. Price $1.25 
Part II 


This second volume deals particularly with the component parts of a 
Transmitter. Each part is explained se agate - fully. 
242 pages. 302 illustrations. 


BOTH ~E.... navel $3.25 


Practical Aviation 
Including Construction and Operation 
BY J. ANDREW a 
A text book for intensive study by men Know ing to become skilled 
mechanicians and aviators containing all yo? Knowledge of fundamentals 
to elementary and advanced fi 
= by filustration | described completely for 
reader without turning the page. 
A broad treatment of subjects never before contained in meral 
as text books is a comprising operation and care of avia- 
“ engines, reconnaissance, reading, signaling and co-operation 
with, mfitary bodies, radio a ts uses, machine gunnery and bomb- 
from airplanes. 
7 ee rticular we we and class study. 
Full cloth. size 6x9 200 » Fully illustrated. 
200 diagrams 
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ORDER BLANK 


WIRELESS PRESS, Inc. 
1868 Woolworth Bldg. 
New York 


Please send me the books checked below. 
close $ in payment. 


Vacuum Tubes 

Practical Wireless Telegraphy ...... Dua ee’ we waleee 
Radio Telephony 
How to Pass U. S. Examinations 
*Elementary Principles.. 

Practical Aviation 
TWireless Age, one year 


eee » SCE R ATR CROOO EAE liclga hy <'Su ta eles 
NOOR: oc lec sige ccseo eee kisah sh Agee 


*Part 1 and 2 tonstiee for only $2.25. 
tWireless Age with order for 1 or more books only $1.59. 
2 years with 1 or more books “ $2.50. 
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THE MAN WHO BUILDS HIS 
OWN WIRELESS APPARATUS 


Are you one of the men who take more interest 
in constructing their own wireless apparatus 
than in purchasing the complete set from the 
manufacturer? 


You have thousands of fellow enthusiasts all 
over this country. There surely is great sat- 
isfaction in “making your own” apparatus 
and knowing exactly the kind and quantity of 
material that goes inio each working unit. 


Your ssulation may be good or bad according 
to the material used. Ask any of the former 
amateurs and experimenters what satisfaction 


they secured from genuine 


BAKELITE-DILECTO. 


then ask the modern wireless man what he 
thinks of this insulation. You will find 
BAKELITE-DILECTO used wherever insula- 
tion is needed in the better types of modern 
apparatus. 


It’s so convenient to use because it is furnished in Sheets, 
Rods and Tubes. Waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for 
special insulating purposes. 


Let us show you how our Standard Products 


can be made to solve your insulating problems. 


THE CONTINENTAL FIBRE CO. 


NEWARK, DELAWARE 
233 Broadway, New York City 332 S. Michigan Ave., Chicago, Ill. 
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 
301 Fifth Ave., Pittsburgh, Pa. 
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Portable Hot Wire Ammeter, Type 127 


UR small hot wire meter illustrated above, contains three definite qualities—ruggedness of construc- 

tion, quickness of action, and permanence of operating characteristics. Made in ranges from 100 

milli-amperes to 10 amperes, mounted in a moulded bakelite case, and equally accurate for direct 
or alternating currents. This meter can also be supplied for mounting in or on a panel. 


Prices, varying with ranges and mountings . . $10.00 to $16.00 
Complete data and catalogue will be furnished on request 


GENERAL RADIO COMPANY 


General Radio Building - - - CAMBRIDGE, MASS., U.S. A. 
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TWO TYPES OF MICA TRANSMI% CONDENSERS SUITABLE 
MODERN AMATEUR APPASS. 21,000 VOLTS, .004 MFD. as 





Make Your Wuless Apparatus 
Last Longer ar Work Better 


The wireless amateur and experimenter is nore busy constructing apparatus for use 
the moment that orders go forward allowinateur stations to open. 





The kind of pppereten you used before the doubtless answered your purpose nicel 
but just consider the tremendous advancemiade in the art during the past two sles 


and you will appreciate your modern appatmust contain several new t 
ment to bring it up to date. | ypes of equip- 


DUBLIER 


MICA CQENSERS 


proved their real worth in the Navy, the Signal and rt of th i 
Airplanes both here and abroad since 1916. The: it shane tas ‘atidheot Mieminane rs oa Sin 
received during all kind of weather and under mag conditions when every message had it n 
important story to tell and had to reach its destinathout fail. ne 


You can now purchase a genuine DUBILIER MPONDENSER for your new set f 

i ri Ita 
and capacity. They replace Leyden Jars with grfhic nd wi Ce ae 
negligible losses. They are compact and indestruct tency and without brush discharge and with 


Made in any capacity up to 1,000,000 volts. Spadensers supplied for experimental work. 
Used in practically every Government installation. 
DUBILIER MICA CONDENSERS are now tr your use. 

Write for cocatalogue 


DUBILIER CONNSER CO. inc. 
217 CENTRE STREET | NEW YORK 


For Creat Britain, Address DUBICONDENSER COMPANY, Ltd 
{ and 3 Stephen St., in, W. I., England ‘ - 
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Wireless in the Wood 


So considerable were the improvements made in the use of tree antenna 
for wireless communication during the war period that interest has 
been revived in amateur experiments along that line. Long distance 
transmission and receiving, duplex operating and radio-telephony has 
been accomplished 
The receiving apparatus shown above is of the modern type; the picture 
shows the rear view with the Marconi V. T. bulbs being placed in 
position 


On the left is a view of the method of rigging the lead-in wire 








Walter Wehmann on the left and James Candido on the right are two of the number of tree-ant 








Vor. 6. No. 12. 
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WORLD WIDE WIRELESS 


New Method of Producing Electric Current for Use in 
Wireless 

CCORDING to “Norges Handels og Sjofartsti- 

dende,” Engineer Hermod Peterson has recently 
patented a device for the production of electrical cur- 
rent for radio-telegraphy. The electricity is received 
by an accumulator, which releases it at certain inter- 
vals. The system is sparkless, and the sounds are 
clearer than in the older inventions. The clearness of 
sound depends upon the regularity of the current, and 
with this system the current is released with a mathe- 
matical exactness. The device has further advantages 
in that it is cheaper, simpler, and more durable than 
those now in use. 

If the claims made for this invention prove well 
founded it is thought that it will mark a distinct step 
in advance of what has so far been accomplished in 
this line, and hence its possibilities are creating con- 
siderable interest in the radio world. 


+= 
Wireless to Aid Mail ’Planes 


THE Post Office Department has contracted for the 

erection of three high-power radio stations, the 
first of a chain of wireless communicating centres in 
various cities to be used primarily for the direction 
of mail-carrying airplanes handicapped by fog. 

Stations will be established at Bellefonte, Pa., and 
Cleveland, Ohio, with a third at some point on Long 
Island or at Newark, N. J. Appropriations for them 
already are available. Others will be erected at Wash- 
ington and Chicago as soon as Congress provides 
* funds. 

Each station will be equipped with steel towers 200 
feet high and 300 feet apart and will have a range of 
approximately 400 miles to mail airplanes and ap- 
proximately 700 miles between stations, the difference 
in range being due to the lesser sending ability ,of 
airplane wireless equipment. 

Establishment of the radio stations will enable the 
Post Office Department to maintain communication 
between cities having air post delivery independent 
of telegraph and telephone services in the event of a 
disruption of service by storms or other causes. | 

y (<2 i 


Wireless and the Hidden World of Vibrations 
HAT communication with the dead may be made 
as commonplace a matter as is wireless communi- 
cation with a person in Europe at the present time, 
was the remarkable statement made by Dr. Frederick 
Finch Strong, of the Krotona Institute at Hollywood. 
Experiments have been made there, it was an- 
nounced, demonstrating the methods which, when 
further extended, will accomplish this amazing result. 
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The Krotona experiments give rise to the hope that 
a technique, whereby new forces and kinds of matter 
may be revealed. ; 

A sort of transformer process for the dull human 
senses is being worked out in the hope of proving by 
means of actual communication with the dead the 
theory held concerning the continuity of life after 
death. 

One experiment which leads to the belief that any 
number of things may be camouflaged under a kind 
of color which makes it impossible for the eye to de- 
tect is with ultra-violét rays. Rare minerals, which 
respond to certain wave lengths, take up and trans- 
form them so that they become visible. 


Yes, American Aviation Is Looking Up. 
—Harding in the Brooklyn Eagle. 


Playing Checkers by Wireless 
A GAME of checkers by wireless has been played 
by two Delaware men, who flash their moves 
back and forth through the air between Wilmington 
and Greenville, Del. They are Fred R. Fooding of 
Wilmington, an official of the Delaware Bank and a 
licensed radio operator, and William Anderson of 
Greenville, a student at Delaware College. 
4 The first game of the series lasted an hour and a 
half. At the end of the period each player had six 
men on the board. As each player flashed his move 
on the checkerboard to his opponent he made the 
move on the board in front of him, which was dupli- 
cated by his opponent. 
This item is contained in current news, without any 
explanation, however, of how the ban on transmitting 
was overcome. 
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Marconi International Cable Code 


[t is announced that the Marconi international cable 

code, being published in parts of the United States 
and Great Britain as rapidly as completed, will, for the 
first time in history, permit people of nine languages in- 
telligibly to communicate with each other without need of 
translators. The languages to which the code is adaptable 
are English, French, Spanish, Portuguese, Italian, 
German, Dutch, Japanese and Russian. Since the 
code includes phrases of commerce, law and finance 
likely to be used, however technical, it will be very 
voluminous and will, for practical purposes, far sur- 
pass Esperanto or any other artificial language for 
international use. The code words will be the same, 
but, of course, there will be necessity for a book for 
each of the nine languages. It is said that hundreds 
of business experts and linguists have been engaged 
for three years in preparation of the code, and it has 
been called “the concentrated essence of a lifetime of 
code study and compilation.” 

Not only can an American business man, by con- 
sulting the English code book, send a code message to 
a Spanish merchant, which the latter can immediately 
transcribe by looking up its meaning in his Spanish 
code book, but the misunderstandings so common in 
the translation from one language to another will be 
obviated. The message will be concise and unequi- 
vocal to the Spanish as well as to the American. It 
would be hard to overestimate the advantage that 
such direct communication will be in facilitating inter- 
national business. 

Marconi took a gigantic step in annihilating distance 
and bringing nations together when he completed the 
commercial wireless. The international cable code pro- 
vides one of the greatest facilities for making it ef- 
fective. There are other changes, in the interest of 
better service, such as a condensed manner of sending 
figures and a letter combination code that permits the 
sending of two words for the usual cost of one. 
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Conquering Fog by Means of Wireless 


UGLIELMO MARCONI’S new invention for the 
purpose of protecting vessels during a fog was 

discussed recently at the annual meéting of the Mar- 
coni International Marine Communication Company, 
Ltd., in London. Godfrey Isaacs said: 


“This new discovery provides a means whereby a 
ship in the densest fog may discern the approach of 
another ship, provided that that ship: be also fitted with 
this apparatus, at the same time giving an approximate 
idea of the distance of the approaching ship. We are 
at present engaged in giving commercial shape to this 
new apparatus, and as soon as possible its value on board 
ship will be demonstrated. We have great hopes that 
by this means all risk of collision at sea during the thick- 
est fogs will be eliminated, to which end, of course, every 
ship would have to carry the apparatus, for it stands 
to reason that if a great liner were fitted and a small 
tramp were not, the danger of collision and the loss of 
one or the other, or both, of the ships might result. 

“Inasmuch as this new device should provide means 
of disposing of that which is so great a danger in 
misty and foggy weather, it is not unlikely, we think, 
that every ship which goes to sea will be eventually 
fitted with this new installation, and we shall all be 
spared the harrowing accounts of the terrible losses 
which from time to time it has been so distressing 
to read in the daily press resulting from some terrible 
collision at sea.” 
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Wireless Between U. S. and Germany Resumed 


IRELESS communication with Germany has 
been resumed in a limited way by the American 
government. Business communications between 
American houses and their agents in Germany are 
accepted in New York at 44 Whitehall Building, and 
other points where the navy has district communica- 
tion officers for transmittal to the trans-Atlantic wire- 
less stations at the Navy Department here and at 
Otter Cliffs, Me., where they are dispatched to the 
receiving station at Nauen, Germany. Similar com- 
munications are dispatched from Nauen to the United 
States stations. Press dispatches to the extent of 500 
words from this country and a, similar number of 

words from Germany are also: accepted daily. 
(Bs 


British Government Pays $2,950,000 to Marconi Co. 


AN AWARD of £590,000 ($2,950,000) damages was 

given to Marconi’s Wireless Telegraph Co., Ltd., 
in a suit for breach of contract brought against the 
British government. The contract was in connection 
with the construction of the Imperial Wireless 
System. 

The Marconi Company claimed it was entitled to 
£7,180,000, basing their claim on a provision in the 
contract that it was to receive royalties amounting to 
10 per cent on the gross receipts from the stations 
for the entire period of the contract, which was to 
have run for twenty-eight years. The government 
claimed the damages payable to the company 
amounted to £50,000. 


Wireless on All Ships Over 150 Feet Long 


THAT all passenger ships more than 150 feet in 
length entering or leaving any port or harbor in 
the United States shall be equipped with wireless is 
provided in a bill introduced in the House at Wash- 
ington by Representative Britten, of Illinois. 
It is provided also that all United States Coast Guard 
stations shall be equipped with wireless. 


bel) 

Increased Earnings of English Marconi Co. for 1918 
M ARCONI’S Wireless Telegraph Co., Ltd., reports 

for 1918 a profit of $1,989,500 against $1,919,000 
in 1917. Dividends on the ordinary shares were in- 
creased from 20 to 25 per cent and on the preference 
shares from 17 to 22 per cent. General reserve was 
increased by $750,000 to $7,250,000. Shares of asso- 
ciated companies are shown in the balance sheet at a 
cost, price of $6,825,000, compared with a present par 
value of $11,730,000. 


Energy Transmitted on Wireless Waves. 


WIRELESS telegraphy and wireless telephony, 

now commonplaces, suggest the possibility of 
transmitting energy by wireless waves. A Roumanian 
engineer, M. Constantinesco, has been experimenting 
in England with a method that seems novel. 

He uses a tube filled with water or some such liquid 
in which vibrations of the nature of sound waves are 
produced at one end and the energy is reconstructed 
at the other end in a mechanical form. The details of 
the apparatus are kept secret, but Constantinesco’s 
researches have been financed by the British govern- 
ment, and it has already been applied in the mechanism 
that stops the discharge of bullets from the rapid firing 
gun of an airplane each time that the blade of the 
propeller passes before the muzzle. 
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Wedded by Wireless While Flying in Airplanes 
ISS EMILY SCHAEFFER of Sea Gate, L. I., and 
Lt. George Burgess of Brooklyn, were the prin- 
cipals in a wedding ceremony that featured the second 
of the two Police Field Days held at Sheepshead Bay. 
They flew in a plane piloted by the groom who is an 
aviator attached to the Mineola forces. In the second 
plane the Rev. Alexander Wouters of the Edgewood 
Dutch Reformed Church, the first real “sky pilot,” 
flew, with Lt. Eugene Barksdale, the best man as pilot. 
A long streamer of bunting indicated the bride’s 
plane. 
Dr. Wouters conducted the service with the aid of 
a wireless telephone. The bride and groom were 
fitted with telephones too. Gov. Smith and Mayor 
Hylan had receivers, and there were thirty-two re- 
ceivers for that many of the bridal party in the grand 
stand. 


Besides that, there was a megaphone-like do-dad in 
front of the centre of the grand stand from which 
the voices of the contracting parties and of the min- 
ister issued. More than 100 persons, who were 
crowded round, probably heard the voices from this 
instrument. 


Mrs. Burgess, who is 26 years old, the same age as 
her husband, now a radio instructor at Mineola, tells 
a thrilling tale of how she met Lieut. Burgess. 


“IT met my husband, Lieut. Burgess, about six years 
ago when I was canoeing with a girl friend. He was 
then the assistant manager of the radio station of the 
Marconi Wireless Telegraph Company at Sea Gate. 
The canoe suddenly pitched, as canoes do, and my 
friend was thrown into the water. The lieutenant 
saw the accident from the shore and came to our aid 
in a boat. He rescued my friend and of course we 
thanked him and our acquaintance began. 


“IT am interested in the radio code and understand 
it. When we talked over our wedding, it was sug- 
gested that we get married in an airplane by radio- 
phone to demonstrate its wonderful possibilities.” 


. 
Big Danish Wireless Station 


FFICIAL announcement in Washington that 

Denmark is making plans to open wireless com- 
munication between Copenhagen and the United 
States, has been made by the Danish Legation. This 
statement has been made public: 


“Information to the effect that regular wireless con- 
nection has been established between Denmark and 
Great Britain has just been received by the Danish 
Legation here. Plans are now being worked out by 
the Danish Ministry of Traffic for erecting a great 
trans-Atlantic radio station near Copenhagen which 
will put Denmark in direct wireless communication 
with the United States. 

“Danish newspapers complain that their telegrams 
for some time have been greatly delayed because of 
the crowded cables.. The Danish papers express the 
hope that the still important plan for a great trans- 
Atlantic station will soon be realized. The Danish 
press is anxious to get into direct communication with 
America so as to be able to obtain news from over 
here at first hand and at reasonable rates. 

“The Danish wireless station at Lyngby is at times 
able to hear the American station at Arlington talk 
to Rome, but is not powerful enough to send messages 
over the Atlantic, The plans now under consideration 
by the Danish government call for the erection of a 
trans-Atlantic witeless station.” 


P4 


WORLD WIDE WIRELESS 


OSTAL wireless service, to extend throughout the 
British Empire, has been provided for by the House 
of Commons in voting 170,000 pounds for the project. 
The first stations will be opened between England and 
Egypt. The service may begin by the end of the year. 


—o— 


Eiffel Tower Revives Ancient Custom 


AFTER the peace treaty had been signed by Ger- 

many’s representatives in the Hall of Mirrors at 
Versailles the Eiffel Tower wireless station sent 
broadcast the massage “Fermez les portes” (“Shut 
the doors”). The phrase, as many will understand, 
was suggested by the fact that when peace was 
declared in ancient Rome the doors or gate of the 
Temple of Janus were closed. 


=—{ == 
Lieut. Durrant of the R-34 Describes Wireless 
Equipment ° 


L 1£UT. REX F. DURRANT, wireless operator of 
the R-34, speaking of the radio apparatus used 
during the trans-Atlantic flight, said: 

“We had the wireless direction finder on board, 
known as the maximum method. We had a range of 
300 miles. We got very good bearings on Cape Race. 
All the Canadian wireless compass stations helped us 
a great deal in our navigation. 

“We had a main transmission set using continuous 
wave with a range of 1,200 miles and a wireless tele- 
phone with a 100-mile radius. We also had an auxiliary 
continuous wave set and an emergency spark set. All 
these sets functioned perfectly during the voyage. 


“We were never out of wireless touch up to the time 
we passed Newfoundland. We were in direct constant 
communication with Clifden, Ireland. We were in 
touch with the British Air Ministry every two hours. 
We held the Air Ministry wireless station on top of 
the Hotel Cecil in London half way across the Atlantic. 
In mid-ocean we were in direct communication with 
Clifden, Canada, and the Azores at the same time. We 
carried 400 feet of trailing aerial, for use on all the 
sets except the direction finder, which was worked by 
coils. 


“The small spark set was excellent. Cape Race read 
it at 300 miles, although it had only one-tenth of an 
electric horse power. 


“As a result of my experience on the voyage I am 


designing a larger coil for the direction finder set on’ 


these ships. Also, as a result of my experience it has 
been proved beyond doubt that continuous waves will 
be the future means of wireless transmission.” 


‘ 


Marconi Wireless Rig on Yacht 


"THE yachts in the Long Island Star class in the 

annual race,to Captain’s Island and return in- 
cluded a Star boat with the new Marconi rig, so called 
because the method of arranging stays makes it 
resemble the mast of a wireless station. It is the 
first time that the righ has been put on a boat of 
this class, and the innovation was watched with the 
greatest of interest by all yachtsmen. 

Donald Cowl is the Corinthian who is trying out 
the innovation. The yacht that he has altered was 
formerly the original Little Dipper, the property of 
G. A. Corry. 


9 
Postal Wireless Service Throughout British Empire 
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Distinguished Service 
Medal awarded in the 
name of the President by 
Gen. Pershing to Lieut. 
Col. Krumm for “excep- 
tionally meritorious and 
distinguished services,” 
due to “masterful ability 
and exact scientific 
knowledge” 


Colonel Krumm is best 
known to wireless men as 
Chief Radio Inspector, 
Bureau of Navigation, 
Department of Com- 
merce, a position which 
he has held since 1912. 
He has degrees of” me- 
chanical and electrical 
engineering from Ohio 
State University and for 
seven years served as an 
electrical engineer, Sig- 
nal Corps. He was com- 
missioned a reserve Cap- 
tain in this branch of the 
service in May, 1917, and 
within three months was 
promoted to Major, sail- 
ing for France, Sept. 27, 
1917. His elevation to 
the rank of Lieutenant 
Colonel preceded the 
Armistice by two weeks, 
recognition of efficient 
direction of the Radio 
Division during the en- 
tire term of his service 
in the A. E. F. 


Lieut. Colonel Louis R. Krumm 


The -Authors 
of Wireless in the A. E. F. 


Captain Willis H. Taylor, Jr. 


Li 
The famous French dec- 
oration, the Legion of 
Honor, conferred upon 
Lieut. Col. Krumm and 
establishing him among 
the few American officers 
who have been admitted 
as Chevaliers to the cen- 
tury-old order founded by 

Napoleon 


Captain Taylor, a grad- 
uate’ mechanical engineer 
of Stevens, received his 
reserve officer’s commis- 
sion as Ist Lieutenant, 
Signal Corps, two months 
after war was declared. 
For six months he was 
assigned to recruiting for 
the radio branch, going 
overseas in December, 
1917. Four months later 
he became assistant chief 
of the Radio Division, 
A. E. F., and thirteen 
months after his enlist- 
ment was promoted to 
the rank of Captain. 
General Pershing men- 
tioned him in a citation 
for “exceptional and 
meritorious services’ as 
the officer responsible 
for the co-ordination of 
the work of the other 
Sections in the A. E. F. 
and maintenance of liai- 
son with the Radio Divi- 
sion at Washington 









































Wireless in the A. E. F. 


First Authentic Account of the Organization of the Radio 
Division of the Signal Corps and an Inside View of the 
Great Obstacles which Americans Had to Overcome 


By Lieut. Col. L. R. Krumm 
Officer in Charge Radio Division, Signal Corps, American Expeditionary Force 


and Capt. Willis H. Taylor, Jr. 


Co-ordination Officer, Radio Division, Signal Corps, A, E. F. 


[? HAS been a commonplace "ie 
saying in all articles relating ~~ 7* 

achievements of the Great World | 

War that it was a contest of sci- | 

ence and skill. 

In no branch of an army’s ac- 
tivities is this better exemplified 
than in the utilization of the 
wireless method of communica- 
tion. Thus the prepartion of 
articles recounting the work of 
the U. S. Army Signal Corps and 
its use of radio telegraphy and 
telephony for military purposes 
has presented the problem of 
selection from superabundance, 
leaving the authors confronted 
by the difficulty of picking out 
from the mass of material avail- 
able those things which will best 
reflect the magnitude of the task 
and its accomplishment. In this 


and the succeeding articles of the series there will be set 


down without embellishment those historical and tech- 
nical facts which appear to be of most interest. not alone 
to the radio profession but also to the general public. 

The absolute unpreparedness of the American Army 
for a war of the magnitude of this one is a matter of 
universal knowledge; nowhere was it better indicated 
than in the radio equipment and personnel available to the 
Signal Corps when this country entered the war. Only 
two types of military radio equipment had been developed 
and put in use; these were the %4 ‘kw. 500 cycle quenched 
spark pack set, adapted to be transported on mules and 
provided with a hand driven generator, and a 2 kw. 500 
cycle quenched spark automobile set. Both were fairly 
good equipments of their types, quite satisfactory for 
warfare such as might be encountered on the Mexican 
border. Unfortunately neither of these sets was suitable 
for use in the European war, so that it may be said that 
the U. S. Army, at the time of the declaration of war 
against Germany, had no suitable radio equipment for 
its signalling troops. This was demonstrated. Some 
of these sets were sent to France, but were never used 
for transmission during operations. Practically all the 
radio equipment used by the American Expeditionary 
Forces was of French manufacture, for the development 
and production of equivalent material in the United 
States on a quantity basis was not accomplished until 
about the time the armistice was signed. 

It is interesting to note that after the armistice, an 
effort was made to utilize one of the pre-war 2 kw. spark 
tractor: sets at Spa, Belgium, to provide communication 
for the American section of the Armistice Commission 
which had its headquarters at that point, but its use 
caused such interference with the undamped wave sets 
of the stations of the other allied armies as to make the 
American army decidedly unpopular from a radio stand- 
point. The station had to be replaced by an undamped 


.sets than any of the armies. 


vv 


; 


5 wave set, the sharper turning of’ 


which permitted the simultane- 
yous operation of the different 
sets in that vicinity. Spark sets 
having more than 100 watts 
transformer input were decid- 
edly de trop withthe Alhied 
Armies in France, and‘the exten- 
sive use of vacuum tube \un- 
-damped wave transniitters—éven 
with the very front line tr 


was decidedly. cotitraty to pri 


previous practices or principles of 
our Signal Corps, -In a later arti- 
cle a detailed description 6f these 
sets will be given; at-this time it 
will be sufficient to say. that the 
suitability of this type of equip- 
ment to meet the trying condi- 
tions of war communication was 


The Authors in the headquarters of the Radio Division at most thoroughly demonstrated. 
ours, 


rance 


The many special functions of 
the radio personnel will also be described later, for it 
should be observed here that the diversity of employment 
was developed to a point which it is probable that few 
officers of the Army before the war had thought of, much 
less provided for. 

Brigadier General Edgar Russel, Chief Signal Officer, 
American Expeditionary Forces, who arrived in France 
in June, 1917, had seen long service and distinguished 
himself as an officer in the Signal Corps, having served 
in Mexico-and the Philippine Islands. He was well aware 
of the inadequacy of our Army’s radio personnel and 
equipment and realized that it would not be easy to over- 
come the deficiencies. The problem of personnel was simi- 
lar to that of all other branches of the service. Men could 
be given their initial and fundamental training in the 
United States contemporaneously with the training of the 
other services. But equipment in enormous quantities and 
especially constructed for war uses had to be provided 
from the beginning, and radio equipment of this char- 
acter was not available in the United States. There were 
experienced American manufacturers to be called upon, 
but their capacity was limited and the large requirements 
of the Navy demanded added output. It soon became 
evident to General Russel that his supply must come from 
one of our Allies. Soon after his arrival he arranged 
with the French authorities to obtain from them the 
necessary radio and T. P. S. (ground telegraph) equip- 
ment for our troops until such time as these could be 
supplied from the United States. His foresight ‘in this 
direction will be further emphasized in the story of 
supply. 

The French Army made greater use of undamped wave 
The probable reasons for 
this may be of interest. Prior to the war it was a well- 
known fact commercially that the German spark sets were 
superior to the French spark sets. At the beginning of 
the war, so French officers told us, the German Army’s 
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radio omptigment and communication was considerably 
superior. The French, realizing the necessity for better 
equipment, wisely appreciated the possibilities of vacuum 
tubes for transmitting and receiving ; then decided, there- 
fore, that the use of spark sets would be restricted to 
those types suitable for front line work, where simplicity 
is the controlling factor. For all other wireless communi- 
cation they adopted undamped wave sets which used 
the same type of three-element tube for both transmitting 
and receiving, thus greatly simplifying their supply 
problem. 


The very old and the ultra-modern joined hands in wartime when a 
divisional wireless station was installed by American men of the Signal 
Corps in this ancient chateau, erected about 500 A. D. 


Now as to the importance of wireless. Radio tele- 
graphy, it must be remembered, is essentially the emer- 
gency communication method of the Army. In trench 
warfare where positions were permanent and troops did 
not change their lines—.in some cases for years—wire 
communication was preferred and desired; very compli- 
cated wire systems were installed and maintained even 
under conditions of greatest difficulty, But even in these 
positions, radio stations were provided to take up the 
burden of maintaining communication in time of heavy 
shelling, when the wires were broken and could not be 
repaired. In mobile warfare, on the other hand, radio 
immediately demonstrated its superiority over all other 
means of communication and those officers best qualified 
to judge are convinced of its even greater utilization in 
future wars. 

Radio operations take on the general character of the 
other activities of an army in that, in a general way, they 
can be divided into offensive and defensive classes. The 
use of this classification in regard to communication may 
seem strange, but it can be easily explained. Offensive 
radio may be considered as its use in establishing and 
maintaining communication during battles or other op- 
erations in the same manner as the telephone and tele- 
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graph or visual signals are used. The superiority of radio 
at such times is at once evident, for any method of com 
munication requiring wires is too difficult to erect and 
is entirely too vulnerable to injury in the deluge of 
artillery projectiles hurled in modern battles. 

The one fault in wireless communication which has not 
been practically overcome to date, although the problem 
is now under consideration in many laboratories, is that 
it cannot easily be made a selective or secret means 
of communication. The fact that all radio work can be 
heard by the enemy brings us to the so-called defensive 
radio. If the enemy can overhear your radio stations, 
he is equally handicapped by the fact that you can hear 
his, and therein lies your opportunity to profjt by the 
old adage that “forewarned is forearmed.” 








In the mobile warfare that brought us the vic- 
tory, ground telegraphy proved to be practi- 
cally worthless and will probably be displaced in 
future wars by small wireless sets using loop an- 
tennae. ; 

Wireless equipment for tanks was one of the 
problems that long defied solution. A set was 


finally developed that makes possible communi- 
cation with the post of command and co-operat- 
ing airplanes. 








~ 


As might be ‘expected, military communications are 
never transmitted in plain language. Code is always used. 
Cipher has been discarded because it requires too much 
time to encipher a message for transmission and because 
it can be accurately deciphered by mathematical methods. 

Phrase code was used principally, and was frequently 
changed. In spite of all precautions, however, one of the 
main sources, if not the main source, of intelligence re- 
garding the enemy’s projected operations lay in the inter- 
ception of messages by the Radio Section (Intelligence) 
of the Signal Corps. These Radio Sections (Intelligence) 
were the defensive radio organizations of the army. 
Whereas each combat division numbered among its troops 
a Field Signal Battalion included in which was one com- 
pany of 75 men, assisted by certain men of the outpost 
company and some from the infantry signaling detach- 
ment, which was expected to maintain the radio com- 
munication within the division, the Radio (Intelligence) 
Section was not attached to any unit smaller than an 
Army and was expected to cover our entire front and 
operate wherever needed. In addition to the duty of in- 
tercepting messages from ground and airplane radio ’sta- 
tions of the enemy, these men were charged with the re- 
sponsibility of locating them by direction finding or goni- 
ometric stations, noting the channels of communication 
and every characteristic that might tell us how many and 
what troops were opposing us, and their probable plans 
for our future destruction. How the plotting of the loca- 
tion of stations and channels of communication clearly in- 
dicated the enemy’s organizations is a fascinating subject ; 
the methods used will be explained in a future article, as 
well as the counter efforts of the enemy to confuse our 
radio intelligence operators. 

Included in the duties of the Radio*Section was the 
operation of the so-called Listening Stations. These 
stations were intended to intercept all messages from the 


‘enemy’s T. P. S. (ground telegraph) stations and all 


grounded telephone or telegraph lines. Grounded lines 
were never intentionally used by any army in the latter 
part of the war, but no electric circuit could be main- 
tained in a proper state of insulation and ‘balance which 
would prevent our listening stations intercepting the 
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messages carried thereon if it was anywhere near us, 
as was the case during the position or trench warfare 
stage. 

Low frequency amplifiers were connected to long leads 
running to grounds placed as near the enemy lines as 
possible. The stations were necessarily installed in dug- 
outs within a few hundred feet of the front line trenches 
and the experiences of the men who were assigned to 
operate and maintain these stations were among the most 
heroic of the war. As the effectiveness of these stations 
depended upon the nearness of their grounds to the 
enemy’s wire lines, our men when carrying these ground 
wires over into the enemy’s territory, performed some of 
the most daring deeds of the war. One of the subsequent 
articles of this series will tell how these expeditions were 
carried out; how one of our men actually went over into 
the enemy’s trenches and connected to important lines of 
telephone communication, enabling us to intercept Hun 
conversation for several days before it was discovered. 

This ground telegraphy—developed by the French dur- 
ing the war and known to them as the T. P. S. (Tele- 
graphie par Sol)—was made practically possible by the 
development of amplifiers utilizing three-electrode vacuum 
tubes. The transmitter consists essentially of a 50-watt 
induction coil, the primary circuit controlled by a tele- 
graph sending key in series with the storage batteries 
carried as the source of power. The secondary of the 








One of the main sources of intelligence regard- 
ing the enemy’s projected operations lay in the 
interception of messages by the defensive radio 
organizations of the U. S. Army. 

So-called listening stations were installed in 
dugouts within a few hundred feet of the front 
line trenches; the experiences of the men who 
were assigned to this duty were among the most 
heroic of the war. 








induction coil is grounded through wires carried to 
grounds about 100 yards apart. Transmission is effected 
by the lines of flow of current between grounds which are 
intercepted by the receiving station. Audio frequency 
amplifiers, such as were used in the listening stations, were 
used for receiving, the receiving amplifier being also con-. 
nected to ground plates separated by distances of 100 
yards or more. It is a very crude means of communica- 
tion, because of its efficiency being so dependent on local 
conditions ; its use therefore, was necessarily limited, but 
in trench warfare of fixed positions it served very well in 
many places of favorable terrain. 

In the mobile warfare that brought us the victory it 
proved to be practically worthless and ground telegraphy 
will probably be displaced in future wars by small but 
efficient portable radio sets using loop antennae. In open 
warfare T. P. S. stations soon lost track of their relative 
positions and consequently lost their communication when 
endeavoring to establish a station in a new position. One 
of the greatest defects in this means of communication 
was found in the necessity for the long ground leads 
which were difficult to maintain, and the requirement for 
ground circuits of the receiver to be in such relative posi- 

tion as to intercept a maximum of potential and current. 
The system was never reliable for more than 2,000 yards, 
and then only under the most favorable conditions. Where 
a river or other low resistance path for electricity inter- 
vened between the transmitting and receiving station the 
distance was reduced proportionately. But for several 
years T. P. S. was the main reliance of the French, and 
for a time of our own troops for front trench line emer- 
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gency communication. In an attack at Seicheprey our 
troops in repelling the attack used this means of communi- 
cation, whereas the Boche carried over with him a port- 
able radio set of the spark type and also a telephone line 
which was extended with the advance. His reasons for 
carrying the radio seemed rational, and judging from the 
telephone circuit, he evidently expected to occupy the posi- 
tion permanently. The fact that both means of communi- 
cation fell into our hands before the fight ended indi- 
cated a miscalculation on his part. 

The enemy also used ground telegraphy in the front 
trenches which made the establishment of our listening 
stations essential, so that these could fulfill their intellig- 


Brigadier General Poe, Russel, Chief Signal Officer, A. E. F., who early 
t 





ie war r 


y of our army’s equipment of apparatus 
and personnel; 


his foresight “contributed largely to the eventual success 
of the American signalmen 


ence-gathering function for this means of communication 
exactly as did the radio intercept stations in gathering the 
enemy’s messages from the air. 

Ground telegraphy (T. P. S.) messages were coded of 
course, but no code or rules or regulations have ever been 
devised which will prevent indiscreet conversation over 
the telephone. German efficiency experts evidently failed 
to devise any means to prevent these leaks and German 
conversations were constantly overheard. This required 
that all of our men employed in listening stations should 
understand German readily, as well as have the ability to 
record telegraphic code. As a matter of fact ground tele- 
graphy sending is necessarily slow; interception of the 
code was found to be much easier than the determination 
whether a faint gutteral voice from the enemy’s line was 
demanding more ammunition or more men. At first we 
endeavored to get German-speaking radio operators, but 














the supply was limited; so we selected men who under- 
stood the German language and taught them code at 
the same time when we were coaching them in the use of 
the equipment and the German military phrases they 
might expect to overhear. 

Another, and possibly the most important function of 
these listening stations, was the so-called “policing” of our 
own telephone lines. We knew that alert German ears 
were also pressed to receivers of their listening stations 
and could overhear indiscreet language on our lines. Code 
names were provided for all places, units and common 
subjects of conversation over our lines, but in the press 
of action—and, sometimes, even in the quietest hours— 
our officers failed to realize the danger of using plain 
English and neglected to obey the orders and instructions 
forbidding its use. Our listening stations were constantly 
on the alert for these indiscretions and many a high rank- 
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A radio intelligence detachment was housed in this old barracks when the 
Boche became suspicious and put over a few shells; the soldier is standing 
in one of the resultant holes 


ing officer was embarrassed by having a verbatim report 
of his careless words handed him a few minutes after he 
had completed a telephone conversation. 

As has. been stated, a perfectly balanced insulated 
metallic telephone circuit cannot be overheard, so that 
the condition of the line was also revealed by these sta- 
tions and immediate steps would then be taken to repair 
the circuit in question. 

We learned how the enemy appreciated the potentialities 
of our listening stations when our troops captured some 
. German trenches in the latter part ofthe war. Their tele- 
phones were sealed up and captured orders indicated that 
these phones were only to be used in the greatest emer- 
gency ; the officer breaking the seal was required by these 
orders to send in a written report as to the necessity for its 
use. In some parts of the line, as far back as two miles 
from the front, German telephones were found to be 
sealed up, indicating a respect for our listening stations 
exceeding our own, for we did not expect them to be over 
that distance. 

All of the various fields of military radio activity so far 
outlined were practically a sealed book to the American 
Army before its entrance into the war and the gigantic 
undertaking of training and equipping the personnel for 
this work represents one of the greatest achievements of 
our army. Lt. Col. Krumm sailed for France in Septem- 
ber, 1917, with as little real knowledge of the task before 
him as many of his readers. Samples of some of the 
French radio and T. P. S. equipment had been shown to 
different officers here under injunctions to observe the 
greatest secrecy, although many of them embodied no 
new ideas. 
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No real information of how the equipment was used or 
the scope of the work was forthcoming, especially in 
regard to the radio intelligence work. This phase of com- 
munication was always kept from general discussion in 
our own army, even after we had been in the war for a 
long time. It was considered that the less the enemy 
knew of our activities, the less preventative measures he 
would take against them. Few, if any, officers or soldiers 
who were not directly concerned in the intelligence work 
were aware of the fact that much of the information that 

uided their operations had been obtained by the Radio 

ection. The only other sources of information compar- 
able with it were the prisoners captured from the enemy. 
By the same token, the less our men knew of our work 
the less they could tell should they fall into the hands of 
the Germans. If the location of a listening station became 
known its effectiveness was immediately destroyed by the 
counter measures taken against it, so that many a dough- 
boy noted the strange equipment in a dugout in his sgctor 
without knowing its purpose. 

The Germans are generally given credit for first dis- 
covering the possibilities of these ground listening stations 
and the precautions they took at the outset to keep the 
men assigned to this duty from coming in contact with 
other soldiers and discussing their work, are interesting. 
They were given extra pay, their meals were brought to 
them and they were pampered in every way and they 
were evidently the most exclusive branch of service in 
the German army. Once the work became: known to 
the Allies, though, this exceptional treatment was dis- 
continued and these “cellar detectives” were treated like 
the rest of their army. 

In the early Spring of 1917, a French delegation headed 
by Dr. Abraham, the well known scientist was sent over to 
the United States to demonstrate the wireless and T. P. 
S. equipment used by the French Army, but the informa- 
tion was treated more as of scientific interest than as 
vital for general distribution among those who would 
later be called upon to use it in the field or to guide them 
in the manufacture of similar equipment in this country. 
Specimens of the apparatus in use by the French Army 
were furnished, which were to be used to guide the de- 
velopment and production in this country of equivalent 
material so that the U. S. Army could later be entirely 
independent of European supply. The fact that this 
desirable and, if the war had continued, possibly essen- 
tial condition was not attained has already been told. 
The French Government had promised, meanwhile, to 
provide all the necessary radio equipment for the Ameri- 
can troops until such time as production could commence 
in the United States, and this they were able to do until 
the drive of the Germans in March, 1918, when the rapid 
advance toward Paris resulted in a loss to the French of 
enormous reserve supplies of radio equipment. They were 
brought face to face with the urgent necessity of re-equip- 
ing their own men without considering ours. Added 
to that, it was these dark days of the war that brought 
on the influx of American troops at the rate of ten 
thousand a day—figures entirely beyond the calculations 
of the French when they agreed to furnish us the neces- 
sary radio equipment. Our own material had not been 
satisfactorily developed or produced in quantities in the 
United States and we were unable to look there for 
relief. Of those who watched the progress of the battles 
around Chateau Thierry, none were more harassed by 
anxiety than the officers who were concerned in the 
problem of obtaining radio equipment for our troops. 

With the turning back of the Huns on their tracks 
toward Germany and the removal of the threat to Paris, 
where most of the radio factories of France are located 
the French Army authorities regained confidence and the 
supply of wireless equipment was resumed. The British 


were never able to furnish us any amount of apparatus | 
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and it was inadvisable to use different types, which would 
complicate the supply and maintenance of equipment as 
well as the training of the personnel. 

Tours of duty with both the French and British Armies 
had indicated to Lt. Col. Krumm that the French equip- 
ment was equal to the British and more suited to the 
methods of the American Army, so that no concern was 
felt. as long as it was possible for the French Army to 
provide us with radio material. Nor was there any doubt 
as to the ability of our men to handle the apparatus ; the 
standard of operators of this country is as high as that 
of any of the Allies, and events proved our faith in our 
men to be well founded. 

It might be well at this point to acknowledge the debt 
this country owes the amateur radio operator for the 
work he did in the Army. In his position as Chief Radio 
Inspector, Bureau of Navigation, before the war, Colonel 
Krumm had looked upon the amateur radio man some- 
what as an omnipresent American evil, like mosquitos. 
But it was these amateurs who were among the first to 
respond as volunteers for the Signal Corps, and his re- 
spect for them increased immediately and it has never 
since abated. Subsequently, their excellent work in the 
field under the most discouraging circumstances, under 
the most trying and uncomfortable conditions, has 
earned them a place in history. Too generous ap- 
preciation cannot be recorded of those who fostered and 
cultivated this invaluable source of supply of American 
radio operators, probably without ever realizing just 
how well they had planted the seed. Allied officers often 
spoke of this phase of our personnel supply and regretted 
the interest in radio matters had never existed in ama- 
teurs of their countries, as it had in ours. 

The value of real enthusiasm for his work—an out- 
standing characteristic of most amateurs—was particu- 
larly shown in the radio intercept stations. The ideal 
operator for this work is one who never for one instant 
ceased to hunt for enemy stations with his receiver. He 
must record a jumble of mixed letter groups which to him 
mean nothing. A mistake of one letter in a three letter 
group will probably throw the decoders entirely off the 
true meaning of the message. He must record the wave 
length used and get all the prefixes so that the stations 








When we entered the war the U. S. Army had 
in use only two types of wireless equipment; 
neither of these sets could be used in France. 

Officers of the line did not take radio seriously. 
One whose unit had been isolated in the Argonne 
sent back this wireless message: “All communi- 
cation cut off. How shall I keep in touch with 
you?” 

The various fields of usefulness found for wire- 
less were practically a sealed book to the Ameri- 
can Army; the gigantic undertaking of training 
and equipping the personnel for this work repre- 
sents one of the nation’s greatest achievements. 








communicating can be determined. But above all he 
must instinctively note every personal characteristic of the 
senders “fist,” or transmitting methods. Many a German 
organization has been traced all along the front by some 
peculiarity of a radio operator attached to it, who did not 
realize the necessity of absolute uniformity in sending. To 
detect these things the intercepting operator-must never 
let down the intensity of his interest. The enthusiasm 
of the amateur for his work was one of his biggest assets. 

Unfortunately for the Army, a very large proportion of 
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the commercial and amateur operators joined the Navy at 
an early date, so that the supply of expert men available 
was soon exhausted, and the many additional men re- 
quired had to be trained. This branch of our activities 


‘ holds many points of interest and will be covered more 


fully at another time. 

Officers of our Allies often indicated their belief that 
our men were notably successful because they were fresh 
in the work, but they expected when we had been in 
the war as long as they had, that we would also lose our 
enthusiasm and effectiveness. This no doubt was true to 
some extent, and it applied in a minor way to all branches 
of the service, but on the whole the American Army can 
look back on the work of its radio personnel with genuine 
and particular satisfaction. 

When a man has had three or four years of operating 
under constant shell fire all the glamour of war disappears 


This age my | station in the Vosges is typical of those maintained so 


secretly by American wireless men that doughboys in the same sector 
never learned the purpose of the strange equipment 


and the daily communication duty becomes a grind. This 
view was illustrated one day when Colonel Krumm visited 
one of the French artillery receiving stations to which 
range corrections from airplanes were wirelessed. As 
the visitor was regretting that his limited knowledge of 
French prevented him from questioning the operator, the 
latter in good English informed the American officer that 
he knew him in New York. The operator then explained 
that he was a New York boy of French parentage and 
had joined the French Army three years before, resigning 
his position as a Marconi operator on a ship sailing out 
of his home port. Commercial operating had never been 
like his present job, he readily admitted, and added that 
he was “fed up” with the war thing. This was in the 
Champagne country during the disheartening days of the 
Fall of 1917. Our men never experienced the depressing 
effect of the discouraging battles as did the Allied oper- 
ators—so it is fair to assume that the Allied officers were 
right in their estimate of American effectiveness. 

Captain Taylor joined the A. E. F. in December, 1917, 
about the same time as the first detachment of about 
seventy expert operators arrived. The Radio Section 
(Intelligence) of the Radio Division was then organized. 
The accompanying chart shows the scope of this organiza- 
tion and the duties of the Radio divisions on the day the 
armistice was signed. On December 8th, 1917, the first 
radio intelligence stations, intercept and gonio, were es- 
tablished in a French sector. It was considered advisable 
to operate some intelligence stations in the French posi- 
tion so our men, both operators and decoders, would have 
an opportunity to work under actual fighting conditions. 
The radio intercept and goniometric stations were there- 
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fore established to the west of Verdun in territory held 
by the French and covered by their own radio intelligence 
system. Our stations were understood to be practice 
installations and every assistance was given us by the 
French to become acquainted with the practical phases 
of the work. Thus we were pleased and flattered when, 
within a short time, we received a request from them to 
furnish copies of all the messages and goniometric read- 
ings recorded; subsequently we had reason to know that 
they were exceedingly grateful for our assistance. 

With the entrance of our troops into the line came the 
real test of our radio communication. The training or 
practice which we carried on under conditions which ap- 
peared to be exactly those of actual warfare seemed 
advantageous ; but how fallacious this idea was quickly 
developed in the operations. The first troops to go into 
the line had been given several months’ training; the 








A camouflaged gonio, or wireless compass station of a type operated by 
the Radio Section (Intelligence) Signal Corps, in France 


officers had been afforded an opportunity to visit sectors 
held by the French and English troops and had been in 
the atmosphere of war for several months before actually 


participating in it. Later, when our soldiers were arriv- 
ing at the rate of two divisions a week and were sent 
into action almost immediately, many of the signaling 
troops were unfamiliar with the radio equipment and 
had only a sketchy knowledge of their proper function in 
the communication system. Troops which went into the 
line with the British Army, after training with French 
sets, were provided with British radio equipments. Be- 
cause of the delay in producing equipment in the United 
States few of the radio personnel sent over to the A. E. F. 
-were properly trained or prepared to take up their work, 
in fact, their first knowledge of duties and the equipment 
which they would use was gained after their arrival in 
France, This made radio training one of the hardest 
problems. Yet in spite of the many handicaps nearly all 
acquitted themselves with credit and the difficulties over- 
come by the different radio companies of the Signal Corps 
will make interesting reading. 

Considering the short period of training given our 
signalmen the results were magnificent ; possibly the prin- 
cipal factor in restricting the usefulness of our radio was 
the ignorance of many American officers as to its limita- 
tions and possibilities. The reluctance of our officers to 
code message was the greatest single handicap. Opera- 
tors were absolutely forbidden to transmit anything “in 
the clear” and all messages were required to be handed 
them in code. So difficult was the enforcing of this re- 
quirement that the probable future practice in handling 
these messages will be to have them coded by the Signal 
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Corps personnel. The failure by line officers to take 
radio seriously is illustrated by an episode. said to have 
occurred in the Argonne. An officer commanding a 
unit which had become isolated sent back the following ~ 
radio message: “All communication cut off. How shall I 
keep in touch with you.” 

Earlier in the article one class of radio operations 
was referred to as embracing offensive activities, to 
indicate the use of the wireless telephone and telegraph 
as a means of communication between the different units 
and branches of service of an army. This not only in- 
cludes stations at different infantry battalion and regi- 
mental headquarters, brigade, division, corps and army 
headquarters, and similar units, but also the special radio 
services of the air service, the tank corps, artillery sound 
ranging by the engineer corps, and the meteorological 
service. All have highly specialized requirements, es- 
pecially the air service. 

At the beginning of the war the air service was. part 
of the Signal Corps, which is the communication branch 
of the army. At that time the wireless communications 
of the air service were supervised by its own radio division 
as part of the Signal Corps. Later, when the air service 
was separated from the Signal Corps and established as 
a separate service, its radio organization was continued. 
It was found advisable, however, to centralize the super- 
vision of the radio of the air service in the Signal Corps, 
and about a month before the signing of the armistice 
this work was taken over by the radio division of the 
Signal Corps, so that all radio operations of the army 
properly came under the supervision of the Chief Signal 
Officer, A. E. F. Radio equipment for the airplanes 
engaged in war operations must be governed by the 
peculiar requirements and limitations of the flying craft, 
but the major portion of their work is with ground sta- 
tions. Radio communications between planes in flight and 
from the ground to the planes was never reliably ac- 
complished, in fact, in the war operations of the air service 
in France. Radio telephonic communication between air- 
planes—the goal of the air service of every army and the 
essential requirement if squadrons or larger bodies of 
planes are to act as a unit—is a subject which was given 
preferred attention in the United States. Various articles 
have been written indicating results achieved in the de- 
velopment of radio equipment for communication between 
and to airplanes from the ground. The sets developed in 
this country were received shortly before the armistice ; 
they were being tested out and personnel was being 
trained when hostilities ended. But the radio telephone 
was never used by our air service in actual combat. 

In the so-called artillery reglage work where the air- 
plane observer supplies batteries and groups of artillery 
with information indicating the accuracy of their shell fire 
and the correction necessary to obtain the greatest results, 
our airplanes were probably as effective as those of any 
other nation. In this wireless work they used the French 
spark sets, a very simple and light equipment, utilizing a 
wind-driven generator mounted on the fuselage with the 
rotary gap on the generator shaft. A trailing single wire 
antenna was used. 

Airplanes were also used for reconnaissance, supplying 
information by radio to unit commanders regarding the 
activities of the enemy, and also in many cases the position 
of our own line. It must be remembered that in mobile 
warfare, calling for rapid advances such as marked the 
last part of the war, many of the units were located in 
woods or other positions which the commanders them- 
selves were unable to recognize. Airplanes thus became 
the most accurate source of information as to the location 
of the advancing lines. 

Tank radio was also one of the most interesting and 
difficult questions which confronted American research 
experts. No wireless equipment had been devised which 
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would operate from a moving tank. In the British Army 
the tanks merely acted as transports for the set; it was 
the practice to drop the set from the signaling tank, es- 
tablishing it in some protected and suitable place as near 
the front as possible. The French had experimented with 
a set using a trailing antenna, but it was found to be unsat- 
isfactory and as far as known never was used in action. 

A large antenna cannot be used on a moving tank; 
it must be small, easily erected and removed. An un- 
damped wave tank set was developed in the A. E. F., so 
constructed that the radiated wave length was entirely in- 
dependent of any change in the antenna, which was of the 
umbrella type consisting of a short pole projecting a few 
feet above the tank with ribs that could be spread as 
desired. A sample equipment had been sent back to the 
United States before the armistice, but had not been put 
in production and supplied us in time for use. The pos- 
sibilities of this set cannot be over-estimated, as the 
mobility of the tanks makes a reliable means of communi- 
cation absolutely necessary; with an efficient wireless in- 
stallation they could not only have communicated with 
their post of command, but with the airplanes working in 
conjunction with them. 

Artillery receiving stations work with reglage air- 
planes controlling their batteries. Sound-ranging receiv- 
ing stations were provided to note the radio activities of 
enemy airplanes, the prelude to their artillery activities. 
‘The wireless method was also used in communicating 
meteorological data, of the utmost importance in the regu- 
lation of artillery fire and airplane operations. Weather 
and meteorological information was sent out approxi- 
mately every four hours. Spark equipment using approx- 
imately the same wave length and spark characteristics as 
the airplane stations were used for this purpose. 

The personnel necessary for all these special radio ac- 
tivities required highly specialized training and this was 
accomplished as well as time and facilities allowed at many 
points in France and England. A large school was es- 








The debt this country owes to the amateur 
radio operator in the Army is acknowledged in 
this article. 

These civilians were the first to respond as 
volunteers and their excellent work in the field 
under the most discouraging circumstances has 
earned them a place in history. 

Allied officers often spoke of this source of 
personnel supply and regretted the lack of in- 
terest in amateur work in their countries. 





tablished at the Air Service training center at Tours, 
where observation officers were trained in the use of their 
radio equipment and radio operators and mechanics were 
developed in large numbers. Captain Harlowe Hardinge, 
a trained engineer, who had been one of New York’s most 
enthusiastic amateurs before the war, was in charge of the 
radio school at Tours and the excellent results attained 
there are largely due to his ability. Other training centers 
were established for instruction in artillery fire control by 
wireless, tank radio, and in England a school was to be 
conducted for the instruction of personnel for the opera- 
tion of direction-finding equipment, wireless apparatus 
which enables bombing planes to attain their objective at 
night and return to their home field. 
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The supply of radio apparatus had its special problems. 
This was an undertaking which necessitated the most 
careful compilation of advance requirements, so that the 
ever increasing and overwhelming numbers of American 
troops might be promptly supplied with the proper radio 
equipment which would enable them to take their place 
in the line without delay. To this end all of the produc- 
tion facilities of the French operated in conjunction with 
the excellent general supply system of the Signal Corps. 
It should be appreciated that the French were practically 
unprepared to manufacture radio equipment in quantities 
sufficient to meet the needs of the French Army, yet the 
problem was enormously complicated by the wholly un- 
expected arrival of an immense American Army in an 
incredibly short period. Considerable readjustment of 
their manufacturing plans was required to meet this de- 





Divisional Fiat tractor radio station in operation within ruins to avoid 
detection 


mand. General Ferrie, Chief of the French Military 
Radio Telegraphic Service, and his staff will always be 
remembered in this connection for their untiring efforts 
and co-operation in this difficult task. 


While it was the policy of the Signal Corps not to man- 
ufacture any radio telegraphic or telephonic apparatus in 
France, the equipment purchased had to undergo rigid in- 
spection before acceptance from the French Government. 
This work required men familiar with all phases of manu- 
facture. Well equipped laboratories were established to 
provide for this important function, and to conduct the re- 
search work necessary in the.development and solution of 
immediate problems. Here, too, was centralized that 
necéssary research which served as the basis of intelligent 
constructive suggestions forwarded to the United States. 
In this work the Signal Corps was extremely fortunate to 
have Major E. H. Armstrong as an advisor on all . 
technical matters. To him may be credited many achieve- 
ments in connection with the constantly arising difficulties 
with apparatus and its maintenance, to say nothing of the 
radio development carried on by him in his laboratory. 

The reader has now been given an outline of the great 
field of endeavor covered by radio men in the A. E. F. 
That these various activities required specialized methods 
and equipment is evident to laymen as well as those 
actively engaged in the art. The succeeding articles of 
this series, will cover each subject in more detail, describe 
some of the French apparatus used and record some of 
the many experiences that befell our radio men in the 
A. E. F. while accomplishing results which should ever 
remain a source of pride to the whole American people. 


(To be continued.) 
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PROGRESS IN RADIO SCIENCE 


Lowenstein’s Quenched Gap 


VARIOUS forms of quenched gap have been proposed 
heretofore, but they ‘have one disadvantage. If any 

of the component gap elements have to be removed for 
repair or replacement, it cannot be effected without dis- 
turbing other gap elements in the series, and practically 
taking apart and reassembling the complete gap structure. 
Such a procedure involves loss of considerable time and it 
also involves expert work which-may not be convenient. 
This and other defects inherent in quenched gaps are 
obviated in the improved construction devised by F. 
Lowenstein, in which the component gap elements, which 
are broadly of the tubular type, are so assembled and 
mounted that any spark gap element or unit is individu- 
ally removable and replacable practically in an instant, 
without disturbing any other unit of the complete gap, 
and without the exercise of any special skill on the part 
of an operator. The number of spark gap elements in 


the series may be readily varied at will to adjust the total 
spark length in response to working requirements. 
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Figure 4 


on the outer and inner shells respectively. This form 
of joint between the insulating rings and the shells or 
electrodes insures that the spark gap space is sealed sub- 
stantially air tight, which is desirable. The seal is per- 
manent even when the electrodes become heated and ex- 
pand; for in the event of such expansion the electrodes 
press against the ring surfaces 18 and 19 which are 
similarly located as regards resistance offered to the 
radial thrust of the shell expansion, and the tightness of 
the joints therefore maintained. 

Another advantage secured by this construction is that 
the clamping pressure of terminal rings 14 and collars 
21 is exerted in a direction parallel to the gap surfaces, 
so that the width of the gap is independent of the clamp- 
ing pressure. Where gap electrodes are held by clamping 
means exerting pressure transversely of the gap surfaces, 
the width of the gap and hence the performance of the 
sending system, varies with the degree of clamping pres- 
sure, 





figure 5 


Various parts and the complete assembly of the quenched spark gap with cooling fan in place 


Referring to figures 1, 2 and 3, the spark gap device 
comprises an outer cylindrical shell 10, within which is 
an-inner shell 11 which in this instance projects unequal 
distances beyond the ends of the outer shell, the project- 
ing portions being threaded as at 12 and 13. These shells 
or electrodes are made of copper and are spaced apart 
and insulated from each other by insulating rings 14, 
each of which is slotted or channeled along one side to 
accommodate an end of the outer shell or sleeve. Each 
insulating ring is thus divided into two connected parts, 
16 and 17, whose parallel inner faces 18 and 19 engage 
the convex surfaces of the outer and inner shells, re- 
spectively. The parts 17 of the insulating rings extend 
between and space apart the shells to form the spark gap. 
The outer faces 20 may be slightly sloped or beveled as 
shown. The insulating rings may be locked in place by 
threaded collars 21 which are adapted to be turned down 
on threaded portions 12 and 13 of the inner shell into 
locking abutment with the rings. When the rings are 
in proper position they abut against shoulders 22 and 23 


As shown, the central or intermediate portions 24 of 
the electrodes are formed in such a way that the annular 
spark gap spaced is narrower at this locality than toward 
the ends; and it is at this locality that the sparks actually 
pass between the electrodes. Annular circumferential ribs 
10* and 11* formed on the electrodes 10 and 11, re- 
spectively, project into the wider portions of the gap 
space and are in staggered arrangement. These ribs act 
as baffles to prevent particles of metal from being “spat- 
tered” or otherwise transferred from the spark to the 
insulating surfaces at the ends of the gap, thus preventing 
deposit of metal on the surfaces and consequent de- 
struction of their insulating properties. 

The outer or convex surface 27 of the outer electrode 
shell and the inner or concave surface 28 of the inner 
shell are longitudinally grooved or fluted to provide a 
large radiation surface for rapidly dissipating the heat 
from the spark. In practice, when the spark gap is in 
operation, both these surfaces are cooled by a fan. Figure 
4 shows the mounting of the gap and cooling fan. Figure 
5 indicates the circuit for cutting in and out the gaps. 
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Marconi and Franklin’s Directive Radio System 


PARABOLIC reflectors to confine the radiated wave 
in a wireless system within a limited area have been 
devised by G. Marconi and C. S. Franklin. It is under- 
stood that these reflectors work extremely well and have 
been applied in a practical way for transmission at very 
short wave lengths. 
The reflector is constructed of two or more sets of 
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Detailed drawings of the newly devised parabolic reflectors 


rods—which term includes strips and wires—arranged on 
a parabolic surface around the transmitting or receiving 
aerial as a-focus, each rod being tuned to the aerial and 
the rcds of the different sets being preferably in line 
with each other. By this means, the efficiency and effect 
of the reflector are very largely increased. ‘For example, 
by making the reflector of three sets of rods arranged on 
a parabolic surface and having a focal distance of one- 
quarter wave length, the range may be increased from 
400 per cent to 500 per cent as against 80 per cent ob- 
tained with the simple reflectors before known. 

The construction in detail follows: On a parabolic sur- 
face surrounding a transmitter or receiver and in the 
correct direction having regard to the polarization of 
the transmitted waves, is arranged a number of long 
wires which are divided up into elements each in tune 
with the transmitter. The length of each element is 
preferably about half a wave length, but may be made 
either greater or less than this by inserting in it either 
a condenser or an inductance. The adjacent ends of 
these elements may be insulated from each other or 
joined by inductance coils or condensers, the controlling 
factor being correct tuning with the aerial. That means 
that each element when in its working position in the 
reflector is in tune with the aerial. 

In practice, it has been found that some of the elements 
may be removed slightly from the true parabolic surface 
provided that those elements of the reflector which are 
nearer the focus than they would be if on the parabolic 


surface are tuned to a rather longer wave, and those ele- 
ments which are farther, to a rather shorter wave. For 
very short waves, no earth connections are required or 
desirable, but for longer waves, it is an advantage to 
earth the aerial and the lower elements of the reflector. 

Very good results can be obtained by arranging the 
elements on a cylindrical parabolic surface, but better 
results can be obtained by arranging them on a true para- 
boloid, particularly when using a reflector having a focal 
length equal to three-quarter wave length or more. In 
the drawings, figure 1 is a plan, figure 2 a rear view 
and figure 3 a side view of a reflector constructed in 
accordance with this invention. 

Figures 7, 8 and 9 are plan view, rear view and side 
view respectively, of a third form of reflector. 

Figures 10 and 11 are diagrammatic detail views each 
illustrating a single set of rods or wire reflector elements 
of which the reflectors may be built up. 

The reflector illustrated in figures 1, 2 and 3 has three 
sets of parallel rods (a) arranged on a cylindrical para- 
bolic surface with an aerial or antenna (b) at the focus. 
This arrangement is for concentrating vertically polarized 
waves in the horizontal direction. 

In the arrangement shown in figures 4, 5 and 6, the 
individual reflector members are placed in parallel planes 
which are spaced apart vertically instead of being spaced 
horizontally as in figures 1, 2 and 3. The object of this 
arrangement is to concentrate horizontally polarized 
waves in the horizontal direction. In the arrangement 
of figures 7, 8 and 9, the reflector has three sets of parallel 
rods arranged on a true parabolic instead of a cylindrical 
parabola; this will concentrate both vertically and hori- 
zontally polarized waves in the horizontal direction. 

These figures illustrate reflectors made with three sets 
of parallel rods or, stated otherwise, reflectors made up 
of a number of wires each divided into three elements, 
each element being in tune with the transmitted or re- 
ceived wave. As illustrated, each of these elements should 
be nearly half a wave length long; alternately each of 
these wires may be divided up into a larger number of 
elements connected together by condensers. 

Figure 10 shows one wire divided into three elements 
each in tune with the desired wave. Figure 11 shows 
one wire divided into a number of shorter elements con- 
nected together by condensers. The capacity of each con- 
denser must be such that if joined in circuit with the in- 
ductance of the wire joining it to the next condenser, it 
would form a circuit in tune with the desired wave. 


Reducing the Dielectric Stress of Condensers 


I T is a well known fact that high potential condensers, 

such as for example, the Leyden jar, are usually 
subject to break-down near the edges of the conducting 
armatures. The dielectric stress centers at these edges, 
although at other points between the plates, the stress may 
be nearly uniform. This concentration of pressure is 
evidenced by minute discharges or “brush” that pass 
from the coating to the dielectric. This playing of the 
brush over the surface of the dielectric causes local heat- 
ing in the latter, due to its poor conductivity. 

David T. May has devised a method whereby the local- 
ization of this stress is materially minimized. In figure 
1 is shown a condenser of the Leyden jar type having 
inner and outer conducting plates. Extending from the 
edges of these conducting plates 8 and 8’ are two metallic 
caps, 9 and 9’ which are suitably attached to the dielectric 
but are electrically separated from the conducting plates 
by air gaps, 10, 10’, 11 and 11’, the latter pair being the 
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greater. When a condenser equipped with these caps 
is connected to a source of high potential, it is found that 
the brush no longer plays over the surface of the dielec- 
tric, but that sparks pass across the gaps 10 and 10’. In 
this way the stress at the edges of the plates 5 and 6 is 
considerably relieved and the interposition of the air gaps 
10 and 10’ in the path of the current cuts it down to 
a point where the brush is not produced to an injurious 
extent at the edges 12 and 12’ of the caps. [If it is desired, 
a plurality of caps may be employed, ‘each one being 
separated from the preceding one by air gaps of suitable 
dimensions. It is preferable that the gaps 10 and 10 
should be smaller than the gaps 11 and 11’ because 
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sparking across the shorter pair of gaps will be to those 
portions of the metallic caps from which the heat may be 
radiated away most readily without injuring the dielec- 
tric. 

In figure 2 is shown a modification where metallic 
rings are sprung against the walls of the jar instead of 
the metallic caps. Each of these rings carry several wire 
pieces which form air gaps with the metallic conducting 
plates of the condenser. Harmless sparking will occur 
across the gaps 23, 23’ upon charging the condenser to 
a high potential and the injurious brush is thereby 
eliminated. 


Warping of Filaments Prevented 


"T ROUBLE has been experienced in the past in con- 
nection with the employment of filaments in vacuum 
tubes due to the fact that the cathode filament when 
heated becomes elongated and unless some means is 
adopted for overcoming it, a warping of the filament will 
occur. Inasmuch as the energy output of a thermionic 
device of this sort is dependent among other things, upon 
the distance between the cathode filament and the other 
electrode members, it follows that any warping of the 
filament toward or away from the grid member for ex- 
ample, will cause an alteration in the constants of the 
tube. It has in the past been proposed where filaments of 
loop form has been used, ‘to remedy this defect by pro- 
viding a spring support for the apex, thus placing the 
filament under a certain amount of tension and taking 
up an expansion of the loop in such a way as to keep 
the loop in its initial plane. Such tension on the fila- 
ment has been found, however, to be undesirable in some 
instances, as tending to decrease the life of the filament. 
Alexander McLean Nicolson has devised a method of 
maintaining the filament in its initial plane, which consists 
in entwining or threading the filament on a supporting 
member so that it will be held by the said support at 
several points distributed along its length. While this 
arrangement does not, of course, prevent the linear ex- 
pansion of the filament, it minimizes the effect of such 



























































Nicolson construction of the filament on a supporting member 


expansion in that it prevents the cumulative warping 
effect and confines the warping to several relatively short 
sections, the result being that the total effective lateral 
displacement of the filament due to warping is kept 
within reasonable bounds. 


Eliminating Moisture from Paper Condensers 


AN improved method of overcoming difficulties en- 
countered in the impregnation and the elimination 
of moisture from paper condensers has been devised by 
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Showing construction of paper condensers to eliminate moisture 


William C. Brinton. Ordinarily it is desirable to dry 
the paper used in paper condensers thoroughly in order 
that the moisture may be excluded, and this drying pro- 
cess oftentimes materially weakens the paper mechanic- 
ally. After drying the paper and forming the condenser, 
it is necessary to impregnate the whole, quite some mois- 
ture being absorbed during the process of assembly due 
to handling. 


In the method devised by Mr. Brinton, the difficulties 
are overcome by arranging the dielectric or conducting 
material (the paper preferably not having been prelimi- 
narily dried) winding the strip on a mandrel cylindrical in 
shape, withdrawing the mandrel, inserting the condenser 
into a tubular casing of drawn steel, and without inter- 
mittent treatment, subjecting the whole to pressure to 
convert the cylindrical condenser into a condenser of 
oblong shape and of considerably reduced volume. The 
condenser is then immersed in a body of dielectric im- 
pregnating liquid, such as wax or olive oil, preferably 
heated, and simultanteously an electric alternating current 
is passed through the condenser. This results in the con- 
version of the moisture into steam at a high pressure, the 
escape of the steam, and the replacement of the displaced 
water by impregnating dielectric liquid. 





A Summer on the Great Lakes 


The Third of a Series of Impressions of a 
Novice in Commercial Wireless Operating 


By Julian K. Henney 
III—Life on the Deep Blue Water 


A FIER leaving Buffalo the 

Juniata followed the shore 
line of Lake Erie to Cleveland, 
arriving there the next morn- 
ing. The clear sky, the blue 
water, and the fresh air made a 
fervent appeal to all of us, for 
we had been caged up on board 
the steamer all day long. 

A few minutes after we left, 
the City of Detroit III slipped 
out of her berth on her way to 
Detroit, and at eight o’clock the 
Seeandbee started back to 
Cleveland. We had company 


often wondered if the operators 
thought, dreamed, and ate 
numbers. , 

At noon of the second day 
we passed . Colchester Light 
at the entrance to the Detroit 
river. The sun had chased 
away the last of the murky at- 
mosphere, and the warmth felt 
good after the damp fog of the 
early morning. 

Noon was one of the turning 
points of the day. It meant a 
change of watch for nearly 
everyone—and for half the 








on 'Lake Erie that night, but 

the. wireless signals were indecipherable through the 
static. Shortly before arriving in Cleveland we tried to 
get into communication with WCX there, but atmospheric 
electricity was roaring in with all the sharpness and con- 
tinuity of a tropical thunder shower. Then, and often 
during the summer, Watson and I thought of inventing 
a static preventer, but at each attempt we decided that 
it was slightly beyond the scope of our technical knowl- 
edge. Instead we devised methods of keeping the sparks 
from jumping into the receivers, and making blue flames 
all around the galena detector crystal. We hadn’t fan- 
cied the carborundum supplied with the tuner which we 
had hooked from the Tionesta, so we had substituted 
galena from a small supply which I happened to have 
along. Needless to say, the crashes of “X’S” knocked 
the galena aJl over the place, and it was quite impossible 
to work Cleveland. 

At six o'clock, we were startled by the ear-splitting 
scream of the Cleveland fog horn howling outside our 
porthole. That is some blast! I firmly believe that if 
all the unholy, unearthly and fiendishly disconcerting 
noises in the world were concentrated in one the Cleve- 
land siren would have it beat. I much prefer to risk the 
perils of the fog unaided. 

A few minutes later the black shape of the Western 
States crept past us in the efrly morning fog, making her 
way to the splendid new Ninth Street Pier; the Juniata 
poked her nose through the murkiness toward the de- 
serted old coal docks where our passengers were sched- 
uled to land.. We tied up beside a coal barge and several 
camouflaged Shipping Board boats. 

As we left, an hour and a half later, one of the camou- 
flaged affairs appeared over the port bow with discon- 
certing suddenness. The sensation was an eerie one; 
in fact, often during the summer I watched those painted 
ships approach, never knowing whether the vessel was 
going sideways, forward—or straight up. In foggy 
weather it was almost impossible to see them at all. 

In Buffalo we watched high-speed riveters put on the 
plates ; in Cleveland we saw many of the new ships being 
loaded to their depth of eighteen feet ; in Detroit we heard 
their radio equipments being tested, and in all of the 
northern ports we came across them at odd intervals. 
The continuous string of numbers which zigged off their 
wireless aerials by the hour was enough to drive a man 
crazy ; they sent a message in plain United States, and I 
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¥%, crew ‘it was a Godsend. In cold 
weather neither, the decks, the pilot house, or the radio 
cabin were pleasant places, and a nice warm meal 
and bunk looked pretty good. To those of us who 
were compelled.to climb out.into rain or sleet, or. the 
dampness of Lake Superior fog, the watch changing meant 
something. Midnight was also an important time of day, 
for at this hour the night tricks changed and the first 
mate starts his “six on” while the Second Officer and the 
Old Man slept. There was always a lunch in the mess 
rooms, warm coffee in the galley and, occasionally, some 
fruit. 

That first noon hour on board the Juniata was indeed 
an important event. As usual, I was hungry. Sitting 
on a hard chair with the receivers over one’s ears is not 
supposed to be a hunger provoking job, but Snell and 
I were always ready to eat when the time came. Answer- 
ing the questions of all the women on board and half the 
men, sending an occasional message, constituted our 
principal duties. The queries were monotonously alike. 
“What is that wire for? I thought this was wireless,” 
or, “That long rope hanging over the back end with the 
whirligig on it—is that your aerial?’ Or a lady pas- 
senger would use up a half-dozen blanks writing a mes- 
sage to the kids, and then nearly faint when you sug- 
gested the rates—all of these occurrences somehow were 
hunger-provoking. And that first day was no exception. 

Snell and I ate in the First Officer’s Mess, along with 
the two mates, three engineers and the Purser’s Assis- 
tant. The mess room was located about a dozen steps 
from the radio cabin and, with no occasion for delay, 
I was the first to enter the small room. As I sat down 
I felt that this was to be the supreme test. I awaited the 
appearance of the waiter with some apprehension and 
considerable anxiety. Snell and I had decided that we 
might as well inaugurate the season by asserting our 
authority from the start. We knew that it would be easier 
to have our own way from the first, than to wait until 
we got acquainted. The subjugation of the porters had 
taken place the night before; we had made them make 
up our bunks and bring us icewater. Now the campaign 
on the messroom waiter had to be accomplished without 
further delay. The performance started with a rush. 
There was no one in the room to see any possible failure 
and this rather emboldened me. As the waiter appeared 
from the galley, a clean towel over his arm, and a hand- 
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ful of shining implements in his hand, he queried: 
“Soup?” 

“Well yes!” said I, with considerable rising emphasis 
on the latter part of “well.” The effect was astonishing. 

“Yes suh—yes suh—right away suh!” and Baltimore, 
the negro, rushed away to the galley with the greatest 
speed ever attained by any waiter. In a jiffy he was back 
with a bowl of steaming soup. He placed this in front 
of me with a most abject look and he kept offering crack- 
ers and celery, wiping the implements over and over 
again, and bowing and scraping so that I feared I would 
not get the soup down before I choked with suppressed 
mirth. 

That soup was the hottest stuff I had ever tasted. 
Whether the heat was caused by the galley stove or by 
the militant seasoning of pepper was more than I was 
able to ascertain at once. By the time I had 
succeeded in swallowing several spoonfuls the 
Second Officer had come in. Bill was a huge 
fellow, fully six feet tall and wide in proportion; 
he towered over all the other members of the 
crew. He was the most feared man on board, and when 
there was any enforcing of the rules to be carried out, 
they let Bill do it. His brand of profanity was the choic- 
est and his command of it was liberally attested to by 
the deckaroons, or common deckhands. When Bill came 
in and sat down he was puffing like an engine. I supposed 
he was peeved about something; but I soon discovered 
that Bill always puffed. Bill had the asthma. He also 
had a capacity for soup. Before he was ready to demon- 
strate this the rest of the officers had come in. Conversa- 
tion began. 

Bill pointed to the coffee, “I see they’ve been scraping 
the galley floor again,” he observed. 

The coffee did look a little muddy, and I thought I 


detected the odor of potato peelings and coal ashes. 


But taste or looks did not bother Bill. He gulped the 
mixture at a swallow and called for more. Then he 
tackled the soup. Two spoonfuls were down before he 
looked up, reproachfully, at the Chief. 

That officer returned a look of sympathy and under- 
standing. “They tapped the well last night,” he shot 
back. 

I had already noticed a rim of dark round objects 
at the edge of the soup. I had thought these pepper; 
now I wondered if they might be mud. I began to lose 
interest in the soup. But not Bill; he was gulping it 
down with all speed. Thoughts of the well—the bottom 
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of the ship—and of the seepage or bilge water which 
it contained, did not disturb him. By the time Baltimore 
had brought me the remainder of my dinner, Bill was 
ready for more soup. It went with the same rapidity 
and lack of imagination. 

Throughout the remainder of the meal the Chief found 
something wrong with everything, and never hesitated a 
second about springing any crude joke he happened to 
think of that might aid to describe the eats. His remarks 
were liberally punctuated by profane expletives. Finally, 
the First Officer put a stop to the rumpus. 

For several weeks the same performance was repeated 
at each noon and evening meal. The same kind of food 
was brought in and the same conversation took place 
between the Chief and Bill, in all of which the other 
officers and myself took little part. Later in the season 
the owner of the line happened to eat with us. After this 
we had the passenger bill of fare and each man was re- 
quired to write out and sign what he wanted. This was 
an occasion for considerable mirth with Bill and the 
Chief. Neither wanted the other to know what he had 
ordered, but both were anxious to find out what the 
others had eaten. The new system livened things up a 
little and put us on a better basis as regards the rest of 
the crew. 

When traffic was heavy the Purser ate with us. Occa- 
sionally, too, he ate with us after a night in the buffet, or 
when some woman passenger he didn’t care for succeeded 
in getting a seat at the Captain’s table. At such times the 
conversation was still more sordid. The Chief and Bill 
both knew that Mac’s stomach was weak, and his diges- 
tion was easily upset so the conversation would start 
with the usual allusion to the galley floor, to horse meat 
and to bilge water, when Mac began to lose interest in 
the food the Chief would remark that the gravy tasted 
like tobacco. Immediately, the Second Engineer would 
note acquiesence and point to the galley slave toiling away 
in the corner of the second officers’ mess, a big burly chap 
whose jaws worked constantly beneath cheeks eternally 
full of Honest Scrap. Purser Mac at this point of the 
game would look at Paul with such an appeal in his eyes 
that Paul would gravely reprimand the engineers and the 
rest of us who were enjoying the affair. 

But to get back to my narrative. After dinner I was 
off duty and had six hours to use sleeping or loafing, 
as I chose. I found this a good opportunity to watch the 
beautiful scenery of the Detroit River. Cottages along 
the banks were flitting past in a never ending stream; 
many vessels passed us, and each saluted with the cus- 


On the boat deck were the life rafts and bunks for the colored pantrymen; the upper deck was called the “flicker,” but no one knew just why 
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When off duty I had good opportunities to watch the scenery; I alternated my sightseeing with wandering expeditions about the boat 


tomary three long and one short blast, signifying that 
they were glad we were back on the Lakes again after 
lying idle for the winter. I alternated my sightseeing 
with wandering expeditions about the boat and soon be- 
came acquainted with the Juniata. She was a real vessel 
—much different from others I had been accustomed to 
sail on. 

Forward on our deck—the salon deck—were the music 
room and library, both generously furnished with soft 
chairs and cozy corners where one might read or watch 
the scenic panorama. In the splendid weather we were 
having, however, most of the passengers were out on 
deck, lined up in the lee of the wind in steamer robes 
and chairs, or parading up and down the promenade deck. 
Aft of the music room, through a long corridor lined 
on both sides with parlors, were the social hall and 
stairs that led to the lower, or berth, deck. The social 
hall, decorated with well executed mural paintings was 
followed by the long dining room with its many tables and 
wide windows that let in all of the light. 

The dining room was a beautiful place in the morning. 
The long rays of the sun came pouring in the port win- 
dows and were reflected from the polished floor and from 
the mirrors at the ends of the room. The mahogany 
of the chairs, their soft red plush bottoms, the white 
linen and shining service were something to remember, 
and I thought that morning that eight dollars a day 
was not too much to pay for these pleasant surroundings. 
At night the tables and chairs were unhooked from the 
floor and piled along the sides, clearing the center of 
the room for the dancers, called by the inviting music of 
the ship’s orchestra. Fizzy drinks then appeared and 
the place took on the appearance of a metropolitan cabaret. 

Aft of the dining room was the monstrous galley in 
which over five hundred meals were prepared each day. 
I did not explore this place at first, for it was teeming 
with blacks. Later I made it a haven when the weather 
was cold. All night long the fires were kept brightly burn- 
ing, and a pot of coffee was always sizzling away on the 
back of the stove. Here I made the acquaintance of 
people I would have never seen otherwise, for they 
were coal passers and firemen, men who are not allowed 
the freedom of the upper decks. Every night these fel- 
lows came up from below to get a swig of hot coffee 
as the coal dust ran from their faces in streams. It was 
only occasionally: that they could be persuaded to talk, 
for I was considered an officer and the men from the 
hold were timid about speaking to anyone so near the 
Old Man. 

On the next deck—the boat deck—was little except 


the life rafts and boats, bunks for the colored pantry 
men, and a few choice parlors up forward. Aft were 
skylights over the galley, the engine room and the buffet, 
as well as many red ventilator funnels. The upper 
deck was called the “flicker” but no one kyew just why. 

Above the forward boat deck was still another deck, 
called the sun deck, where friends of the Captain and 
officers of the boat might sun themselves in nice weather. 
This deck communicated with the bridge and the pilot 
house, and it was usually by this route that I took 
messages and weather reports to the skipper. In the 
portion to which “our deliberate brethern” were rele- 
gated was a room devoted to social activities. Here 
were the fights, the banjo entertainments, and the crap 
games. A smooth table had been placed in the center 
of the room over which hung a lamp, casting a dim light 
over the players faces as they crowded about the dice, 
most of the light being directed to the table top where 
the lucky “bones” fell. At any time of the day or night 
when the men were not at work in the galley, the “come 
seben, come ’leben” could be heard as well as the argu- 
ments and blows that sometimes resulted from a throw 
of the lucky cubes. 

At the extreme after part of the boat deck—back of the 
stack—was open space where the men often stretched 
out on the deck and slept in the sun. Many times I 
have stolen up the stairs quietly and found a half dozen 
blacks peacefully snoozing away, some with their backs 
against the hot ventilators, some on top the skylight 
where all the odors from the galley and engine room 
escaped, and some flat on the deck, half covered with 
cinders from the stack. They seemed to sleep with one 
eye open; one could never make any noise up there but 
what the whole bunch would jump to their feet in 
mortal fear that they had overslept and that the boss 
of them all, Tom Williams, had come after them. 

Tom had been in the employ of the company at least 
as long as the Juniata had been in service, probably 
longer, and had come to that state of mind where he 
thought he owned the ship. His manner of storming 
and swearing at the blacks was enough to strike fear 
into anyone’s heart, but his never ending tirade soon 
palled on me. 

Friction between the upper men and those who lived 
and worked below decks was constant. I fully expected to 
see a full fledged battle on the flicker before the season 
was over, for the men of both parties were aching 
for a chance to get at the others. For this reason Tom 
kept his men up on top and away from the lower 

(Continued on page 28) 







































Across the Ocean on the NC-4 


The Personal Narrative of the Wireless Operator 
on the Naval Seaplane Which First Spanned 
the Atlantic in an Historical Air Flight 


By Ensign Herbert C. Rodd 


S EVERAL minutes elapsed before I had any true 
realization that we were actually on our way over- 
seas. Then the steady thrumming of the motors and a 
sight of the gradually fading shore line served to awaken 
in me a quiet sort of exultation in the fact that with good 
luck this enterprise might go down to posterity as an 
event in history. 
More practical things, howéver, almost immediately 
engaged my attention. In the first transmission of wireless 
signals, using the skidfin antenna, I noted that the lead- 


PART II 
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time, one of which I recall came from the “Maumee” in 
the following fragmentary form: 

“Maumee will not be able to move-for three days 
comma that heavy. . . .” 

Afterward I heard that she had broken down while 
plying back and forth through heavy seas to refuel the 
destroyers which were waiting for us. At the time the 
message was received she was in the vicinity of the 
Azores. 

Within a half hour all three planes had passed station 
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This map shows the location of the destroyers in the lane flung across the sea for the safety of the naval aircraft; the Author’s wireless communica- 
tions’ with these vessels and the shore stations is a feature of the article 


out to this aerial leaked slightly, undoubtedly due to 
the fact that considerable water had been shipped in the 
take-off. These first communications were with the 
NC-1, and when we had been in the air for about three- 
quarters of an hour I let out the trailing wire antenna, 
from which all radio messages were thereafter sent and 
received until we neared the Azores on the following 
day. 

The flag plane, the NC-3, soon after inquired for our 
position, asking if we were just astern of her; I sent a 
reply requesting that she turn on her running lights. 

About a half hour later, while I was communicating 
with Cape Race station and with the other two planes, 
we passed over the second destroyer, and then twenty 
minutes later, I heard the wireless signals from the NC-3 
requesting destroyer No. 3 to cease firing star shells, as 
they had sighted her. Compass signals were then given 
and these were heard all the way to destroyer No. 10, 
more than 350 miles distant. , 

There were all sorts of interesting wireless communica- 
tions registering in my head phones along about this 
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No. 4 and Cape Race reported by wireless, “signals 
good,” which message was clearly received. Boston— 
then a thousand miles distant—came in, and I clearly 
heard her call the Acushnet. 

My next communication to the destroyers informed 
them that we were about to inspect the motors on the 
NC-4, and proposed to use the Aldis lamp for this 
purpose. This lamp was intended for signaling, but as a 
matter of fact, it was an ideal light for examining the 
motor, although the idea had not struck us until this 
time. Incidentally, I might mention here, that perhaps 
the most inspiring sight through the entire trip was that 
of the four Liberty motors, each spitting six tongues of 
blue flames from either side. This roaring, flashing fire 
symbolized a wonderful mechanical achievement, for the 
flames bore direct testimony to the fact that the entire 
forty-eight cylinders were hitting perfectly. 

In contrast to the flashing of the power explosions from 
the motors and the vicious blue shafts that belched from 
their sides, was the placid disc of the moon rising slowly 
from the surface of the sea. Cold ladders of light led 
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out across the black waters below us, seeming to be har- 
bingers of a guiding hand of Fate which would lead us 
safely to our island objective. 

Any further philosophical thoughts which I might have 
entertained on the subject were interrupted when I hap- 
pened on the tune of 1,200 meters and heard the station 
at Brest being called by one who signed himself NEC. I 
then copied the following message : 

“S/S GEORGE WASHINGTON ne-1 Ck. 126. Con- 
fran. Position eight PM GMT May sixteenth. Lat. 47-05; 
Long. 23-00. Expect arrive Brest seven PM. GMT Sun- 
day May eighteenth period, Please furnish five hundred 
tons fresh water comma eight hundred tons coal and 
stevedores upon arrival period carrying capacity three 
hundred fifty first class passengers six thousand three 
hundred thirty-five troops and one hundred forty 
stretcher cases subject to material reduction if president 
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the operator at Cape Race marveled that I was able to 
hear his signals, when I told him that his signals were 
still good. He could not understand how it was possible 
to hear him through all the noise made by all four Liberty 
motors pegging away at full speed. 

Lieutenant Harry Sadenwater, the operator on the 
NC-1, had kept in almost constant communication with 
me up to this point. We exchanged friendly messages 
between our work with the destroyers and felt highly 
elated at not being “called” by a shore station. It re- 
minded us of the early days in wireless when chit-chat 
exchange between operators was tolerated to a great ex- 
tent. 

At 4:06 I asked destroyer No. 9 for a weather report 
and received his reply within four minutes. This illus- 
trates the efficiency of our communication. I cannot say 
whether it was due to the electrical or mechanical design 
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The seaplane NC-4 at rest on the waters in the harbor of Horta, after completing the history-making flight across the Atlantic 


and party Swedish minister to United States 
and wife on board. Please reserve Paris train accommo- 
dations . . ., (interference from UB2 calling CQ) 
. . . afternoon period Major General Squier and aide 
on board. Please reserve Paris train accommodations 
for . . . . eighty sacks navy mail.” 

A broadcast from destroyer No. 5, directly below us, 
interfered with the remainder of the message. 

The George Washington was then 1,175 nautical miles 
or 1,325 statute miles away; I am certain that this dis- 
tance was never before covered by wireless to an air- 
plane in flight from a ship at sea. 

Nothing of special consequence happened for about a 
half hour, then the station at Cape Race asked me to send 
a short story of the flight thus far, the distance which we 
had covered, and anything of special interest. A request 
was also appended for a report of the NC-3. I was not 
authorized to transmit messages of this charatcer so I 
merely replied that everything was going along O. K. 

A few minutes after this message had been sent, the 
steamship Abercorn asked if she could help us in any 
way ; and the next episode worthy of record was when de- 
stroyer No. 7 sent me compass signals which were audible 
30 miles distant. I had regularly been reporting each 
time when we passed a destroyer, sending these messages 
clear to the Cape Race station at Newfoundland. Evi- 
dently they were being received, for the operator at Cape 
Race answered promptly each time. 

We flew over destroyer No. 8 at 3:29 (Greenwich 
Meridian Time), and about twenty minutes later I sent 
out a 22 word message to my mother in Cleveland, Ohio, 
by wireless to Cape Race station. We were 425 miles 
away from the Newfoundland station at that time, and 


of our transmitter, or whether it should be credited to the 
excellent work of the operators on the destroyers; in 
any event, it seemed just as easy to call a destroyer 300 
miles away and get a quick reply as it was to communi- 
cate with one which was directly under us as we passed 
by in our flight. 

At 5:30 the naval men at Cape Race inquired as to the 
time when we had passed destroyer No. 10. I informed 
them that I had not picked up that vessel’s broadcast, so 
did not know: the Cape Race operator responded with a 
lengthy message, asking that he be kept advised as to 
our position. He added the final comment: “Signals 
great.” 

A half-hour later I heard at one time six destroyers 
sending out their compass signals, these vessels were re- 
spectively numbers 12, 13, 14, 15, 16 and 17. No. 16, the 
Hopewell, more than 200 miles distant came in exception- 
ally loud. 

Soon afterward we passed over destroyer No. 13, which 
information I imparted to Cape Race. Immediately after- 
ward I heard, clear as a bell, a 14-word message sent to 
the Aroostook, stating that the signals from the plane 
were “great.” 

The NC-1 then inquired whether I had heard any 
wireless communications of the NC-3. I listened and 
found that the flag-plane was communicating with de- 
stroyer No. 13, and at the conclusion of these communi- 
cations I heard her ask destroyer No. 16 for a weather 
report. 

It was about 7 o’clock when I heard the station at Bar 
Harbor very faintly. The messages were being communi- 
cated to two of the naval vessels, probably off the coast 
of Maine, Bar Harbor being almost 1,100 miles away. 
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A half-hour later I sent the position of the NC-4 to 
Cape Race, but I did not hear this station answer. This 
was not surprising for the last communication I had sent 
had spanned a distance of 650 nautical miles. 

I became a bit sleepy at this time and sought the open 
hatchway for a few breaths of fresh air. Chief Machinist 
Mate “Smoke” Rhodes had slept peacefully all night 
covered with life preservers, the only visible part of his 
anatomy being two feet set at a spread eagle angle. As 
the cobwebs were cleared from my brain by the rush of 
air, I began to speculate on the reasons why there was 
no noticeable change in temperature, for I had fully 
expected it to become warm as we approahced the 
Azores. Then I recalled how at Rockaway I had counted 
on writing some letters during the long flight. I had 


often done this before, and in the rush of things preced- 
ing our departure I had made a mental reservation that 
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terpoise. A remarkable record was made, too, in this 
hour, when the NC-1 asked the destroyer No. 16 for a 
weather report and received a reply in one minute. 

Destroyer No. 17 notified me at 9.31 that the NC-3 had 
ust called with a rush message but that the operator could 
arely hear it. This was the last heard of the NC-3. Fif- 
teen minutes later we struck a heavy fog and from then 
on I adjusted to the 1,500 meter wave length so as to get 
all the compass bearings possible. 

The hour from 10 to 11 brought some anxiety. At 
10:30 I established communication with destroyer 19 and 
asked if he heard our motors, explaining that we were 
flying between the fog and the clouds. The reply came 
back that the destroyer had not sighted us, but that the 
operator on board thought we were off her port bow. I 
was just about to ask for compass signals when the navi- 
gator came aft and requested me to inquire about the 


The epochal flight had just ended when this photograph was taken, but to the Author this seemed relatively unimportant; he was far more concerned 
with securing the soothing solace of a cigarette 


I would catch up with several weeks correspondence ; 
but nothing had been done on the flight; I never had a 
spare minute, it seemed. 

When I returned to the instruments I picked up Lieu- 
tenant Sadenwater of the NC-3 and remarked that the 
thought of sleep had never occurred to me. He replied 
that perhaps, too, I had not thought of food, adding that 
he had a sandwich in his hand at the moment. He was 
right ; I had given no thought to the supplies we had taken 
aboard at Trepassey. “Smoke” was awake by this time 
and I scribbled off a note asking him,to go back and get 
a sandwich. When it came, I seemed to have no taste 
for anything but the buttered bread. I got away with 
this, but passed up the coffee, for the Thermos bottle 
in which it was contained, was faulty and the contents 
were cold. 

We crossed the steamer lane soon afterward and there 
was considerable interference on the 600 meter wave 
length. I heard the NC-3 calling destroyer No. 17 and 
by the strength of his signals I figured that the craft 
was a good distance ahead; the NC-1 then came in loud, 
and I noted that this vessel was just one station behind. 

The hour between 8 and 9 was a busy one. The 
steamship Imperoyal wished us good luck and stated 
that she was bound from New York to Spain with gas- 
oline. A few minutes later I heard two vessels calling 
Cape Race; one sent a message and the other reported 
to some station that he had met two planes and had a 
good time communicating with them. I found it was 
possible to hear two destroyers at once with the amplifier 
entirely disconnected from the receiver, antenna and coun- 


fog conditions close to the water in the vicinity of de- 
stroyers 19 and 20. I received an immediate reply from 
19, stating that the fog was very thick near the water; 
destroyer 20 then wirelessed the information to me that 
it was misty in her vicinity. The operator on this vessel 
asked whether we were flying high or low and I told him: 
“high, but we want to come down if it is clear at the 
surface.” 

At 11:13 destroyer No. 21 replied to my inquiry that 
the visibility at the surface was 10 miles and that the wind 
was blowing at the rate of 20 miles an hour. 

Then, at 11:30, we sighted Flores—the most welcome 
sight that had ever greeted our anxious eyes. 


We came down near the surface so I reeled in the trail- 
ing wire aerial and in subsequent communications used 
the skid-fin antenna. We were concerned about the NC-1 
and the NC-3. I inquired of destroyer No. 23 whether 
the other planes had been heard. A reply stated that the 
NC-1 had passed two hours earlier and that a message had 
been intercepted stating that the NC-3 was off her course 
between destroyers 17 and 18. The information imme- 
diately followed that the NC-3 had just been heard, 
asking for bearings. 

Forty minutes later we picked up land again, sighting 
rocks that were so close on our bow that the craft had to 
be raised instantly to avoid striking them. As we came 
down to the surface of the water, I worked with the 
Cruiser Columbia lying in the Bay of Horta. 

Hardly had we brought the craft to a standstill when 
the captain’s gig of this vessel came to meet us. The 
doctor on the Columbia evidently expected to find us all 
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in, for he was perched on the bow and loaded down with 
Thermos bottles full of beef bouillon and stimulants. 
We were by no means exhausted, but the hot beverages 
looked good and no member of the crew refused them. 
Welcome as this attention was, however, the important 
thing to me was the opportunity at last to get a smoke. 
All night I had been tantalized by the fragrance of cigar- 
ette smoke wafted through the passageways of the plane. 
Commander Read had permitted smoking in the forward 


decks but there was little to prevent the firemen from 
coming up on top after the blacks. If ever a time comes 
when the two gangs of men decide to have it out—and 
such a time must surely come—there won't be any 
Juniata left. Of the total crew of a hundred and thirty, 
at least sixty were black, so one could expect a pretty 
good battle—and an even one too. 

Below us was the berth deck, so called because most 
of the staterooms were here. Here, too, was the barber- 
shop, more bunks for the engineers, barber, bellhops and 
some of the colored fellows who could not be accommo- 
datéd on top; also the “fantail.” This was the extreme 
after end of the ship where the huge coils of rope—the 
breast and stern lines—a steam capstan for making fast 
the line, and a shower bath for the crew were conveniently 
located. The shower consisted of a hose placed in the 
center of the space and hooked to the ceiling or deck 
above, so that it could be moved about by the recipient 
of the water. As the fantail was decidedly open to the 
public, shower baths were prohibited during the day time 
and when near port. Only when the ship was on the 
“high seas” could the affair be used; even then I doubt 
if it was ever used, for the officers had a shower of their 
own, less public by far ; and the crew—well I am not sure 
that they thought an occasional shower necessary. 

One man always went swimming in the third engineers 
trousers when we docked at Mackinac, but the rest of the 
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The NC-4, just after the craft had been brought to a standstill on the conclusion of the cross-ocean flight to the Azores, a dramatic moment in the 
annals of aviation 
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compartments of the plane, but aft of the gas tanks it 
was considered dangerous and there was nothing doing 
for me. 

As I looked back at it now it seemed relatively unim- 
portant that our landing at Horta meant the accomplish- 
ment of the first successful air flight across the ocean. I 
was far more concerned with the relaxation of restrictions 
and the soothing solace of a cigarette. 

(To be Continued.) 





crew must have been cleansed by liquid fire and sugges- 
tion rather than by the use of water. So the fantail was 
used not for a bathhouse, but for the customary ship- 
board poker and crap games. Here the members of the 
crew made and lost their money, several hundred dollars 
often changing hands in a single day. The rail and the 
capstans were filled with shouting followers of the game 
who tossed their qyarters and halves into the ring with 
the utmost abandon. Only when the steamer docked did 
the dice game stop, and then only because the players 
were afraid of police, or because they needed their money 
for refreshments. 

Still another deck was below the berth deck, this one 
being used for most of the freight which could not be 
stored in the hold. Here was the passenger gangway 
with the offices of the Purser and Steward on opposite 
sides of the stairs leading to the upper decks and the 
social hall. The engine room was also on this deck, 
although the engines proper were still further down, and 
there usually was a pile of coal which was carried on 
deck and not placed in the bunkers. This was used 
in cases of emergency when the coal below was gone 
or on fire and could not be used. On this deck was 
stored the copper and zinc ingots which usually com- 
prised part of our freight. The flour and dry goods 
cases and such stuff were swung into the hold by steam 
winches which kept up their terrible squeak for a day 
and a night while we were in Buffalo and Duluth. 
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EXPERIMENTERS’ WORLD 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 














A Simple Buzzer Transmitter for 


HE buzzer type transmitting set 

will no doubt find wide application 
in the experimental field due to the 
ease of construction and low cost. The 
instructions here given, were purpose- 
ly made very general in order to en- 
courage the experimenter to follow his 
own initiative in varying certain di- 
mensions. Since the cost of these ex- 
periments will be very slight and will 
require little else than time and pa- 
tience, the amateur will no doubt wel- 








Figure f . 


Amateur Use 


or cold rolled steel, preferably the 
former, 1” wide and 5%” long. On 
the rear of the spring is fastened an 
armature of soft iron 1” in diameter 
and %” thick. On the front of the 
spring is mounted a piece of copper of 
the same size as the armature to which 
is soldered a piece of 1/16” sterling 
silver which acts as the vibrating con- 
tact. The stationary contact is formed 
as shown in figure 2, and is also fitted 
with a piece of sterling silver 1/16” 
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Figure 4 


Constructional details and dimensions of the buzzer transmitting set 


come these general instructions rather 
than the more explicit: instructions 
given in the usual constructional 
article. 

Buzzer transmitters have been made 
in a variety of sizes for various uses, 
powers and voltages. In a subsequent 
article photographs and descriptions 
of the standard transmitters furnished 
to the Navy and Signal Corps will be 
given. The purpose of this article is 
to describe a 75 watt outfit suitable 
for operation on 110 volts D.C. Figure 
1 shows the elementary wiring dia- 
gram. The iron core choke which op- 
erates the buzzer contacts, for use on 
110 volts should have a core of No. 22 
soft Norway iron core wire about 1” in 
diameter and about 414” long. The 
winding space is about 4” long and 34” 
deep making the diameter of coil over 
the winding about 214”. The space is 
wound full of No. 22 B&S D.C.C. 
magnet wire. 

The vibrating spring of the buzzer, 
figure 4, is made of 1/32” spring steel 


thick and 1” in diameter. Figure 3 
shows a simple way of supporting the 
stationary contact, figure 2. It is made 
of 1/16” sheet brass 1” wide and is 
bent as shown, 

The condenser is easily constructed 
of mica or glass plates. The dielec- 
tric must only withstand a break-down 
test of about 500 volts. For 200 
meters, the capacity should be about 
0.013 mfd. Any standard text book 
will show the experimenter how to 
calculate the dimensions of this con- 
denser. It can be purchased quite 
cheaply because the voltage is very 
low. 

On account of the low voltage gen- 
erated in this set, practically any kind 
of an oscillation transformer can be 
used. A suitabe transformer has about 
15 turns of No. 12 B&S bare copper 
wire, wound on a form about 11 or 12 
inches in diameter. One or two turns 
placed on the inside act as the primary. 
The primary need not be moved with 
respect to the secondary as the oscilla- 
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tions in the primary are quenched so 
rapidly as to give almost impact ex- 
citation. For all wave lengths be- 
tween, say 150 meters and 300 meters, 
it is necessary only to add more or 
less turns in the secondary while the 
primary and coupling remain constant. 

The contacts are the most expen- 
sive part of the outfit; in order to get 
a good job done in sweating the silver 
to the copper, it is advisable to have 
the work carried out by a jeweler. The 
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Figure 3 


contacts need to be large for the reason 
that currents in the neighborhood of 
40 amperes flow in the oscillating cir- 
cuit so it is necessary that the contacts 
be faced off absolutely parallel in 
order not to pit the silver, but to make 
use of the entire contact surface. 
The theory of operation is as fol- 
lows: Referring to figure 1, when the 
key is depressed current flows through 
the iron core inductance, thence 
through the contacts which are nor- 
mally closed and back to the line; this 
energizes the iron core choke and it at- 
tracts the iron armature and abruptly 
opens the circuit at the contacts. The 
energy stored in the choke—equal to 
4 LI*—now flows through the closed 
oscillatory circuit which bridges the 
open gap and charges the condenser. 
The energy stored in the condenser— 
Y%, CE?= ¥% LI*—discharges across 
the now closing gap and produces 
damped oscillations which are quickly 
damped out in the primary circuit. 
The secondary circuit then oscillates 
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at its own natural period. The action 
of course, is repeated indefinitely as 
long as the key is depressed. 

As mentioned before, the primary 
oscillations are quenched out so rapid- 
ly as to give substantial impact excita- 
tion. Let us now consider the reason 
for this rapid: quenching. There are 
many factors which contribute to 
quenching. They are enumerated as 
follows: 

1. The cooling effects of the mas- 
sive metal plates. 

2. The magnetic blow-out due to 
the magnet coil mounted behind the 
contacts. 

The mechanical quenching due to 
the contacts actually closing or asi 
ing the circuit. 


4. The re-transference of energy 
from the secondary back to the prim- 
ary due to the close coupling. 

The set is adjusted as follows: De- 
press the key and screw up on the 
stationary contact until a smooth note 
is obtained and an ammeter in the 
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Prize Contest 
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We will pay the usual prizes of $10, $5 
and $3, in addition to our regular space 
rates, to the three contributors who send 
us the best manuscripts on the following 
subject: 


In your opinion, what is the 
best rotary spark gap design, 
both mechanically and electric- 
ally, for the amateur? 
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primary source of power reads about 
0.75 amperes. Next adjust the num- 
ber of turns in the secondary circuit 
until the wave length is the correct 
value as indicated on a wave meter. On « 
a small antenna a radiation of about 1 
ampere may be expected and a dis- 
tance of about 20 miles can easily be 
covered. This outfit will produce a 
very smooth but low note and is prac- 
tically noiseless in operation. If a 
commutator form of “caopper”’ is in- 
serted in the ground circuit any note 
desired can be produced at the will of 
the operator by simply varying the 
speed of the motor driving the chop- 
per. 

Some items to experiment with are 
the variation of air gap between the 
choke coil and vibrator; making the 
choke coil core movable and noting 
its effect on the note without the chop- 
per ; and last but- not least the re-design 
of the coil and the adaptation of the 
set to alternating currents. 

M., W. Sterns—New York. 








Location 
Taranto 


Punta Delgada, Azores 
Gibraltar 


Jassy, Roumania 

Hong Kong, China 
Horsea, England 

Jacobs, Durkin, S. Africa 
Bathurst, Sierra Leone, 
- W. Africa 

Demarara, Br. Guiana 


Mt. Pearl, N. F. 


Ascension Islands 
Christiana, Jamaica 


Bermuda 
Port Nolloth, Hong Kong 
Renella, Malta, Med. Sea 


Bezierte, Tunis, N. Africa 
Martinique 

Eiffel Tower 

Glace Bay, N. F. 
Coltano, Italy 

Kome, Italy 

Stavanger, Norway 


Berlin, Germany 
Clifden, Ireland 
Carnarvon, Wales 
Poldhu, Ireland 
Arlington, Va. 


Boston, Mass. 
Norfolk, Va. 
Charleston, S. C. 
Key West, Fla. 





Type 


List of Long Wave Stations 


Wave- 
length 


3,500 
4,166 
2,000 
2,750 


Call 


NAU 
NAW 
NAY 
NBA 
NDD 


NFF 
NPG 


NPL 


NPM 
NPN 
NPO 
NPU 


NSS 
NWW 
OUI 
PMX 
POZ 
SOC 
SUC 
UA 
VCU 
VJZ 
VKT 
VMG 
VPW 
WSO 


XDA 
YN 
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Location 
San Juan, P. R. 
Guantanamo Bay, Cuba 
Pt. Isabell, Texas Are 
Darien, C. Z. 
Sayville, L. I, N. Y. 


New Brunswick, N. J. 
San Francisco, Cal. Are 


San Diego, Cal. 


Pearl Harbor, Hawaii 


Tutuila, Samoa 
Annapolis, Md. 
Tuckerton, N. J. 
Eilvese, 
Java, Dutch, E. I. Arc 


Cairo, Egypt Arc 


Nantes, France 


Barrington 


; Samoa 
Singapore, Malay Penin- 


Marion, Mass. 


Mexico City, Mexico 
Lyons, France 


Amethyst 


Type 


Arc 
Arc 


PN 


SSSsss 
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Generator 
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Change-Over Switch for Use of Audion 
or Crystal Detector 


HE accompanying circuit shows a 

very simple and efficient method of 
using either a crystal or a valve with 
the receiving tuner. One movement 
of a switch is all that is necessary 
to change the tuner and telephones 
from one detector to the other. The 
switch may be either the regulation 
double pole, double throw type, or of 
the pole changing pattern, which has 
two levers connected by an insulating 


er position, very few “hanging-on” 
pieces of apparatus appear. 

In many instances an operator de- 
sires to save valve material for deli- 
cate work, and té use a crystal detector 
for ordinary receiving. A panel set 
equipped with both types of detectors 
and this circuit makes an ideal receiv- 
ing outfit, and may be as readily con- 
structed as a single detector type. The 
use of the pole-changing type of 
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Circuit using either a crystal or valve with the receiving tuner 


strap carrying the handle. Of the 
two contacts at the rear of this switch, 
one is connected to each lever, and 
each lever slides over two of the four 
front contacts. This latter type of 
switch may be easily constructed of 
six ordinary switch-points and the 
scrap to be found in any radio man’s 
laboratory. It may be placed directly 
on the front of the receiving cabinet 
in a space a little over an inch square. 
This circuit was designed and thor- 
oughly tested out by Mr. George A. 
Wolf, one of the radio operators at 
New York Police Headquarters, and 
so far as known is the simplest and 
most efficient method of accomplish- 
ing the change-over from the valve to 
the crystal detector. It will be noted 
from the diagram that placing the 
switch on the left contacts gives the 
standard crystal detector circuit ; when 
placed on the right contacts, the stand- 
ard audion circuit results, and on eith- 


switch is advised, because of its neat 
appearance and the small space re- 
quired. 

For receiving undamped waves a 
wire may be led from the aerial lead, 
direct to the plate, as in the circuit 
developed by Mr. Chambers a few 
years ago. When this is connected, 
undamped waves up to the wave 
length of the tuner may be received. 
this lead may be inside the case of the 
receiving set, and arranged to be con- 
nected, at will, to the plate circuit by 
a single small switch which would be 
as near to the plate lead as possible. 

Amplifying valves may be connected 
to this valve in the usual manner ; and 
other detectors, or a potentiometer 
may be used on the crystal side. While 
it is possible that such additions may 
cause a slight change in the dead-end 
effect, it is hardly probable that this 


‘would be detrimental to the efficient 


operation of the circuit. 
Cnas. E. Prarce—New York. 


Variable Tuning Inductance 


HE variometer, besides being 
cheaply and easily constructed is a 
very useful instrument for the amateur 
wireless station, as it allows a gradual 
variation of the wave length in receiv- 
ing circuits. This is important since 
close tuning is a necessity for efficient 
work in long distance reception. The 
energy losses due to the resistance of 
the winding of a large variometer are 
appreciable when used at small values 
of inductance, but it is a good instru- 
ment to use in series with a loading 
coil, for tuning between the taps of the 
coil. 
The accompanying drawing shows a 
method of incorporating the vario- 


meter and the loading coil in one in- 
strument making a compact and easily 
operated tuning inductance, and giv- 
ing a gradual variation of inductance 
from practically zero up to any value 
desired. The coil in figure 1 consists 
of No. 28 S.S.C. wire wound on a 5” 
tube. It is arranged in 3” sections as 
shown, a tap being taken at each sec- 
tion and connected to a multi-point 
switch. Since this wire winds 60 
turns per inch, there will be 180 turns 
per section. The two bottom sections 
are 3%” long, each consisting of 45 
turns. The rotor coil also has two 34” 
sections of 45 turns each. Leads are 
brought from this coil with extra 
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flexible cord, and connected in series 
with the outside winding. One of 
these leads connects to one of the 
binding posts. The other binding 
post is connected to the shaft of 
the multi-point switch. The tube 
on which the rotor coil is wound 
is 4%” in diameter by 2” long which 
allows enough clearance if the thick- 
ness of the outside tube is not over 
Y%". The drawing shows clearly the 
method of mounting the rotor coil. 
Since every experimenter will use the 
material at hand no minor details are 
covered. 

The inductance is varied by means 
of the multi-point switch and by rotat- 
ing the inside coil. When this coil is 
tuned so its magnetic field opposes the 
field of the outside coil, the inductance 
is minimum; when tuned so its mag- 
netic field assists the field of the out- 
side coil, the inductance is maximum. 

The length of the outside tube and 
the number of 3” sections wound on it 
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Figure 1—The variometer and loading coil com- 
bined in one instrument to form an easily oper- 
ated tuning inductance 


depends upon the wave length of the 
signals it is desired to receive. 

If this coil is used with the regener- 
ative vacuum valve circuits for the 
reception of undamped waves, the con- 
trol handles should be at least 12” 
from the coil, otherwise the presence 
of the operator’s hand near the coil 
affects the signals. When the induct- 
ance is adjusted to the signals, re- 
moval of the hand from the control 
handles will eliminate the signals if 
the control handles are less than 12” 
from the coil. Any movement near 
the instrument will change the tone of 
the signals. This is due of course, to 
the capacity of the operator’s hand, 
which changes the natural frequency 
of the circuit. 

C. J. Fircu—Massachusetts. 
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First Prize—Long Wave Receiver 


FAIGURE 1 shows the layout of a 

receiver which has a range from 
about 2,000 to 20,000 meters when 
used with the average amateur anten- 
na. I claim for this receiver that 
it is particularly selective and at the 
same time simple in construction. 
Selectivity on long wave lengths, now 
that there are so many high power 
stations working on this side of the 
Atlantic, is particularly desirable if 
one wishes to receive the trans- 
Atlantic and trans-Pacific stations at 
all times. 

Figure 2 is a theoretical wiring dia- 
gram and together with figure 1, 


By C. R. Leutz 


the conclusion is reached that amateurs 
generally have not only failed to find 
a really good method for affecting 
reception on the long waves, but that 
a great many of them apparently do 
not thoroughly understand the re- 
quirements for this sort of work. 
There is an impression among ama- 
teurs, and this is quite general, that 
better signals are obtained when direct 
coupling between antenna and closed 
circuits is used. This opinion is per- 
sisted in no doubt due to the fact 
that louder signals may be obtained 
from the high power stations which 
are near by. Direct coupling gives 


directly to the antenna circuit and 
capacitively couple the plate circuit in 
this way to the grid circuit. Still 
many others use odd and various com- 
binations of the above three methods 
with what pretends perhaps to be a 
proper and logical method. It is ap- 
parent that under circumstances such 
as these, the control of the coupling 
between wing and grid circuits is 
usually uncertain and in some cases 
no real control at all is available. 
Perhaps it might be pointed out that. in 
order to obtain oscillations from a 
three element vacuum tube, it is neces- 
sary to couple the plate circuit with 
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Figure 1—Maift panel of the long wave receiving set showing position of instruments 


will give the reader a very good idea 
of what is required in the way of ap- 
paratus. This apparatus in addition 
to the coupler cabinet, consists of a 
primary condenser, a variable con- 
denser, a bridging condenser, and the 
audion panel. These three variable 
condensers should have approximately 
a maximum capacity of .001 mf. 
Larger condensers, of course, may be 
used as well as smaller, but the wave- 
length range will be increased or de- 
creased accordingly. 

It has been considered unnecessary 
to show the construction of the 
switches, condensers, audion panel, 
etc., inasmuch as these subjects have 
been covered in previous articles in 
THE WIrELEss AGE and are subjects 
more or less familiar to all amateurs. 

From articles which appear in print 
from time to time and from questions 
which various amateurs have asked, 


rise to losses which are serious when 
incoming signals are weak. 

Although various articles which 
have been printed from time to time 
in THE WIRELEss AGE, and all recent 
text books giving data on vacuum 
tubes and vacuum tube circuits, have 
very clearly pointed out the methods 
of securing regenerative and oscilla- 
tory action in a vacuum tube receiver, 
there still seems to be considerable 
confusion in the mind of the amateur 
as to how this may be accomplished. 
Some seem to be satisfied with the 
placement of the telephone receivers 
in common to grid and plate circuits, 
the two circuits being coupled by 


. virtue of the capacity in the telephone 


cord and in the magnet windings. 
Others resort to capacitive coupling 
between the plate of the detector tube 
and the antenna circuit and thence to 
the secondary or grid circuit. Still 


others connect the plate of the detector 


the grid circuit. This may be done in- 
ductively or capacitively, or the plate 
circuit may be tuned to the same fre- 
quency as the grid circuit, in which 
case that small amount of coupling 
provided by the connections to the 
filament and the filament itself which 
afte common to both plate and grid 
circuits give sufficient coupling to set 
up oscillations when the two circuits 
are in resonance. This, of course, is 
inductive or conductive coupling. It 
is quite apparent that any combination 
of inductive and capacitive coupling 
with wing tuning in addition, will 
provide oscillations, but for all prac- 
tical purposes, the simplest method 
which will give a generation of oscilla- 
tions and at the same time afford per- 
fect control over a wide range of 
wavelengths, is the most desirable 
method. 

Any claim to novelty which the re- 
ceiver here shown may possess lies 
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principally in the type of coil used, 
the method of securing inductive 
coupling between wing and grid cir- 
cuits, and in the mechanical arrange- 
ment of the antenna circuit and closed 
circuit inductance. The wing-grid 
coupling in this case is obtained by 
making a portion of the closed circuit 
inductance common to both wing and 
grid circuit. The amount of this com- 
mon inductance is determined by the 
position of the “tickler” switch. Final 
adjustment for effective coupling be- 
tween the two circuits is had by use 
of the bridging condenser which is 
shunted across the telephone receivers, 
but the primary of the amplifier deter- 
mines if an amplifier is used. The con- 
trol of oscillations thus provided is 
all that can be desired. This method 
has been chosen due to the fact that 
only two coils are required; that con- 
trol of oscillations is equal to the con- 
trol provided by any other method; 
and because the range over which os- 
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wire, shellaced, and the entire coil 
taped with cotton tape about %” or 
3%” wide. During the process of 
winding, taps should be taken out as 
follows: For secondary inductance 
switch, tap at 4 layers, 7 layers, 10 
layers, 14 layers, 18 layers, 23 layers, 
28 layers, and 33 layers. For tickler 
coupling taps should be taken out as 
follows: 15 turns, first layer, second 
layer, third layer, fourth layer, fifth 
layer, sixth layer, and seventh layer. 
All the secondary taps should be led 
to secondary switches in order, and 
all tickler taps to the tickler switches 
in the order that they are taken out; 
that is, the taps from the fourth, sev- 
enth, tenth layers, etc., in the case of 
the secondary, should be led to 
switch contacts 1, 2, 3, etc., and taps 
taken out at 15 turns, one layer, two 
layers, etc., should be led to switch 
contact numbers 1, 2, 3, etc. 

The above method gives a coil 
which has been bank wound by layers. 
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cillations may be secured is perhaps 
very much greater than any other 


method conveniently available. The 
use of a third coil in the plate circuit, 
the third coil being coupled to the sec- 
ondary inductance, also provides a 
very good means of securing oscilla- 
tions, and has been used in the later 
models of the Navy receiver. but un- 
less considerable care is exercised, the 
electrical constants in this third coil 
are quite likely to be such that the 
third coil or tickler coil has a funda- 
mental wave-length within the range 
of wave-length it is desired to receive. 
in which case the energy losses in the 
third coil at or near this wave-length 
will be so great that no oscillations 
are possible. 

The coils are wound as follows: 

Secondary coil: Winding form, 
21%", outside diameter, 144” wide. 
Wind on 6 turns of .01” paper, shellac 
together, next, starting about 3/16” 
from edge wind on a layer of 32 
turns of No. 20-38 Litzendraht, 22 
S. C. C. or 22 D. S.C. This is then 
to be covered by one layer of 10 mil 
paper, the wire carried back to that 
side where the winding was originally 
started, and a second layer placed on, 
etc., etc., until 33 layers or a total of 
1,056 turns have been wound on. Two 
or three layers of paper are then 
wound on top of the last layer of 


bridging cond” 


Figure 2—Theoretical wiring diagram for the long wave receiver 


This method of winding decreases ma- 
terially the distributed capacity of the 
coil and this distributed capacity is 
still further lessened by the introduc- 
tion of a good grade of paper between 
layers. A coil manufactured in this 
way is a great deal freer from dielec- 
tric losses than a coil which is not 
bank wound and which does not have 
separation between layers, and it is 
the writer’s opinion that the effort re- 
quired for construction will be well re- 
paid by the difference between the re- 
sults obtained on a coil of this type 
and anything which can be purchased. 

The primary coil is wound in the 
same manner on a form 3” outside 
diameter and 114” wide, 32 turns per 
layer, and 27 layers, taps being taken 
out at the end of the 3rd, 5th, 7th, 9th, 
11th, 13th, 15th, 17th, 19th, 21st, 24th, 
and 27th layers, these taps leading to: 
the respective switch contacts of the 
primary switch. 

After the coils have been wound and 
taped, they should be baked in the 
oven for a period of one or two hours 
at a temperature not exceeding 200° 
F. at which time they should be re- 
moved and varnished immediately with 
a good grade of insulating varnish, 
or, if this is not available, with shel- 
lac made by mixing flake shellac with 
95% alcohol. After varnishing, they 
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should again be baked for a period of 
two hours or so at the same tempera- 
ture, until the varnish is thoroughly 
dry and hardened. 

This treatment insures a moisture- 
free and moisture-proof coil. The coils 
are then ready for use in the coupling 
device which is shown in detail in fig- 
ure 3 where dimensions of the individ- 
ual parts are also given. At maximum 
coupling, or 90° on the coupling scale, 
the two coils will lie in planes which 
are at right angles but the plane of 
the one coil does not cut the center of 
the other coil. If this were the case, 
the coupling between the two coils 
would be zero, but if off center, and 
both of them still in a vertical position, 
the primary coil may be so placed as 
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should the distance as shown in figure 
1 prove incorrect with the particular 
coils which my 4 be made up for this 
receiver any failure on the part of 
the device to provide zero coupling 
when the coils are in parallel planes, 
may be overcome by tilting the coils 
slightly one way or the other. 

or best appearance, the length of 
the coupler case might be made to 
equal the width of two variable con- 
densers and the height of the case to 
equal the width of one variable con- 
denser. A small audion panel may 
then be made to match, but if de- 
sired, it would be possible to make a 
large panel to include the coupler, the 
three variable condensers, and the 
audion panel, although it is suggested 
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to give the proper co-efficient of coup- 
ling for wavelengths within the range 
of this receiver, as is approximately 
the case in figure 1. At the maximum 
position or thereabouts on the scale 
(zero degrees) the coils are in parallel 
lanes but do not have a common axis. 

he more nearly common their axes 
the greater the coupling between the 
coils when their planes are in parallel, 
but as their axes are separated the 
coupling decreases and reaches a mini- 
mum at that point where, if the coils 
were of the same size and same con- 
struction, the axes are separated a dis- 
tance equal to the mean radius of the 
coils. The proper distance to be 
chosen between the axes of the pri- 
mary and sécondary coils when their 
planes are parallel (pointer at zero 
degrees) will have to be deter- 
mined by experiment if it is desired 
to have zero coupling when the pointer 
stands at zero. The negative portion 
of the scale is provided in order that 
any electrostatic coupling between con- 
densers or any electro-magnetic coup- 
ling arising from wiring, may be neu- 
tralized. This negative coupling will 
also take care of arly miscalculation 
in the placing of the coils. That is. 
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that from the point of view of utility, 
most amateurs will find it better to 


follow the method outlined. In the 
lower left hand corner of the main 
panel in figure 1, a telephone type of 
switch is shown. This is a double pole 
double throw switch and is used for 
throwing the primary condenser either 
in series or in shunt. 

In operating this receiver, the fol- 
lowing procedure may be. observed. 
An arbitrary value of secondary in- 
ductance and capacity is selected and 
the tickler coupling increased from 
left to right until oscillations start. 
The beginning of oscillations will be in- 
dicated by a dull thud in the telephone 
receivers. If the tickler switch is car- 
ried still further to the right sometimes 
a howling or squealing will result, in- 
dicating that the coupling between 
wing and grid circuits is too great. 
Switch should then be retarded until 
this howling just ceases. Another in- 
dication of oscillations may be had by 
touching the finger to the grid terminal 
of the receiver. If a click is heard both 
when the finger touches and when the 
finger leaves the terminal, the circuit 
is oscillating. Any failure of oscilla- 
tions to start may be due to an incor- 
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rect value of bridging condenser, an- 
tenna coupling, tickler coupling, fila- 
ment current or plate potential, assum- 
ing, of course, that the receiver is 
properly wired. 

Once oscillating, the coupling is set 
rather close, and the primary circuit 
adjusted by the use of primary induc- 
tance and primary condenser until the 
primary circuit is in resonance with 
the secondary. This resonance point 
will be indicated by the fact that static 
and signals approach and pass through 
a maximum, but if there is no static 
or no signal, a click should be heard as 
the primary condenser carries the cir- 
cuit through the resonance point, the 
strength of this click depending upon 
the degree of coupling between the two 
circuits, or, if the coupling is very 
close, two clicks may be heard, the first 
indicating that the secondary circuit 


has ceased oscillating due to the effec- 


tive resistance introduced by bringing 
the antenna circuit into resonance, and 
the second click indicating that the 
secondary circuit has re-commenced 
oscillations after the effective resis- 
tance of the primary circuit has 
been removed. Generally speaking, 
comparatively low values of coup- 
ling between the two circuits give the 
best signals (close coupling increases 
the resistance of both circuits) and, of 
course, greater freedom from static or 
interference. By moving from tap to 
tap of the secondary inductance and by 
adjusting the tickler coupling and 
bridging condenser so that oscillations 
are at all times being set up, and by, 
at the same time, keeping the antenna 
circuit somewhere near the resonance 
point, it is possible to cover the entire 
range of the receiver and thus pick up 
and log for future reference, the vari- 
ous stations which may be operating. 


Once a station is heard, primary, 


‘secondary, and coupling are carefully 


adjusted and finally, the tickler coup- 
ling or bridging condenser is decreased 
until a maximum signal is heard. It 
may then be well to further decrease 
the antenna secondary coupling, to re- 
tune antenna and secondary circuits 
and to make a final adjustment of the 
bridging condenser. 


The above procedure has been out- 
lined as applying to undamped wave 
stations. Damped wave signals may 
also be heard with the circuits in an 
oscillatory state, but the note of the 
spark signal will be changed due to 
beats occurring between the damped 
oscillations of the spark signal and the 
undamped oscillation generated in the 
receiver itself. If it is desired to receive 
spark stations on their natural spark 
tone, it is only necessary to reduce the 
tickler coupling or bridging condenser 
value to that point where oscillation of 
the circuit just ceases, at which time 
the natural spark tone will be evident. 
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Second Prize—Long Wave Receiver 
By L. M. Clausing 


BASE of manipulation as well as 

high efficiency should be given 
consideration in the construction of a 
long wave receiver. Efficiency is quite 
often attained by the amateur, but ease 
of manipulation is usually sacrificed, 
often by the choice of a circuit using a 
multiplicity of condensers and loading 
coils. I recall that my first set required 
at least three loading coils and five 
variable condensers, all of which were 


Y 


portance to most amateurs is the cost 
of construction and maintenance. 
When amplifiers are used, one “A” 
and one “B” battery should suffice for 
all bulbs. The potential of the grid 
in each bulb should be such that the 
greatest efficiency is secured without 
burning the filament at an excessive 
brilliancy. 

A form of feed-back which does 
not require a change of adjustment 
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Figure 1—Circuit of long wave receiver with grid condenser displaced by the use of a potentiometer 


scattered over a large table to avoid 
undesirable couplings. To some ex- 
perimenters, the space factor may not 
be of importance but large loading 
coils and condensers provided with 
long handles to get away from the 
great sensitivity to capacity changes 
resulting from the proximity of the 
operator’s body are not convenient for 
practical work and usually require a 
very critical adjustment. 

Another consideration of great im- 


for small changes in wavelength is 
also desirable, and when small feed- 
back adjustments are necessary they 
should not appreciably affect the 
secondary tuning. 

In the circuit which follows, the 
grid condenser has been eliminated 
and the grid given the proper poten- 
tial with respect to the filament by the 
use of the potentiometer P. The ad- 
justment required for tuning to long 
wavelengths are accomplished by a 
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variation of primary capacity C, and 
secondary capacity C,. C is a fixed 
condenser of .00008 mf. P is a poten- 
tiometer with a total resistance of 
100 ohms. The inductances L, L, and 
L, are of the new “honeycomb” type. 
They are small in size and the dis- 
tributed capacity of the windings is 
sufficiently low for all practical pur- 
poses. Each of these coils has an in- 
ductance of 35 millihenries. 

The condensers C, and C, have ro- 
tary plates so shaped that the capacity 
varies more nearly directly in pro- 
portion with the scale variation. Each 
condenser has a capacity range from 
.00002 to .0007 mf. The metal case of 
this condenser acts as an electrostatic 
shield and should be grounded as 
shown in the circuit diagram. C, is a 
fixed condenser with a capacity of .002 
mf. and may be made with mica as a 
dielectric. Fixed condensers marked 
X have a capacity of .0005 mf. These 
also may have a mica dielectric. 

The use of an amplifier is optional, 
but it is desirable in many cases where 
trans-Atlantic signals are to be re- 
ceived on a small antenna. With atwo 
step amplifier, at my station, signals 
have been copied from the Nauen sta- 
tion in Germany without aerial and 
ground connection. 

In operation, the receiver is wired 
exactly as shown. To operate, the fila- 
ment is lighted, slider “S” moved near 
the negative end of the resistance P, 
inductance L, placed at a distance of 
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2” from L,, L placed 3” from L,, and 
the condenser C, varied over its entire 
range. If no resonance clicks are 
heard in the telephone receivers during 
this operation, reverse the leads con- 
nected to the terminals of L,. Clicks 
will now be heard if all the instruments 
are connected as they should be. Such 
clicks indicate the presence of oscilla- 
tions in the closed circuit and occur at 
the point where the primary is in tune 
with the secondary circuit. If there are 
two clicks widely separated, reduce the 
coupling between L and L, until just 
one click is heard. Also loosen the 
coupling between L, and L, to the 
point where it is just possible to main- 
tain oscillations. When the proper ad- 
justment for S is obtained, the distance 
between L, and L, may be as much as 
6” to 8”. For weak signals this last 
mentioned adjustment is best and 
needs only to be changed slightly for 
the entire range of wavelength. 

The set is now ready for reception. 
To locate a station it is only necessary 
to vary C, and follow it up as indicated 
by the click from C,. If the couplings 
between all three inductances are al- 
ways fairly loose the settings for a 
station of any given wavelength will 
always be the same. 

The fixed ‘condensers, X, X, etc., 
may give place to variable condensers 
having a maximum capacity of .0025. 
In this case, adjustment for wave- 
lengths below 7,000 meters will be 
somewhat critical. 


Third Prize—A Long Wave Amateur 


Receiving Set 


MAY amateurs have the impres- 

sion that during the summer 
months receiving is difficult if not im- 
possible due to the static which is so 


stations cannot be heard, and quite a 
thrill is experienced when they are 
first tuned in as the sound is unlike any 
ever heard before. 


Porentiomerer 











Figure 1—Showing wiring connections 


troublesome at this time of the year. 
This is to a certain extent true, but 
not nearly so much so as is generally 
believed. In fact it is very seldom 
that the static gets so bad that the high 
whistling tone of the undamped wave 


Although an aerial span of two hun- 
dred feet or more is desirable for long 
wave work, it is not necessary. In 
fact the author finds little difference 
in the readability of signals on a 400 
foot aerial and one sixty feet long. 
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With reference to the apparatus it- 
self the connections as shown in either 
figure 1 or figure 2 may be used, 
figure 1 being somewhat better. The 
coil P-1 is the primary loading coil 
and may be wound with number 28 
wire. The winding should be about 
30 inches long Gn a tube about 5 inches 
in diameter. The primary coil P-2 
should be wound with the same size 
wire as coil P-1 and should be 12” long 
and 6” in diameter. It should be 
closely variable, the slider being about 





ne OUTIL 











Figure 2—Modified circuit 


the simplest method. The secondary 
S-1 should be about 12” long and 
about 5” in diameter, and should have 
16 or 18 taps. This coil should be 
mounted so as to telescope into P-2. 
Secondary loading coil S-2 may also 
be wound on a tube 5” in diameter 
with No. 34 wire and should be 36” in 
length. S-3 is identical with S-2. 
The primary R-1 and the secondary 
R-2 of the regenerative coupler M 
should be made so as to telescope like 
a loose-coupler. No set size need be 
used for this coupler and any old 
loose coupler may be used if it is not 
convenient to construct one. A good 
size for one is: Primary 6” diameter 
by 6” long wound with No. 28 wire, 
no taps. Secondary 5” diameter by 
6” long wound with No. 28 wire, no 
taps. 

The long coils should be tapped 
every two inches or so. Loops may 
be run through the walls of the tubes 
and then brought out to switches in a 
convenient place. This makes it un- 
necessary to break the wire from start 
to finish. 

It is a rather difficult matter to wind 
the longer coils entirely by hand but 
if the builder will use a little ingenuity 
an arrangement can be worked out 
which will materially lessen his dif- 
ficulties. Using a winder made from 
an old scroll saw the author once 
wound a coil 20” long and 5” in dia- 
meter in fifteen minutes. If access 
can be had to a lathe the coils may 
be wound in a short time. 

In practice the three coils P-1, S-2 
and S-3 may be of the same dimen- 
sions and No. 30 S. C. C. wire used 
tnroughout. Only one section of each 
coil need be tapped as the other sec- 
tions of the coil may be cut either in 
or out and the tuning done with the 
tapped section. This is clearly indi- 
cated in figure 3. For any variation 
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B on point C and tune with switch A. 
for variation up to 2 coils and ove: 
one, set switch B on point D and tune 
with the switch A, etc., etc. Such an 
arrangement saves quite a lot of time 
and labor and is just as satisfactory as 
having the whole coil tapped. 

No very definite sizes and dimen- 
sions are given above for the appara- 
tus described. The builder will be 
able to meet the requirements from 
materials which he has at hand. 

The variable condensers C-1 and 
C-3 may be either the large or small 
types well known to all amateurs. A 
large one is better for C-3. The con- 
denser C-2 may be made of mica 
coated on each side about 2” by 4”. 
A small variable condenser may be 
substituted. No bridging condenser 
is needed across the receivers although 
one may be used if desired. 

A potentiometer is shown for the 
“B” battery regulation, but a switch- 
ing arrangement may be _ used. 
Another feature of these connections 
is the grid leak “SS.” This may be 
made of a piece of fibre about 1” long 


and 14” wide with a binding post at 
each end. It is connected in shunt to 


the grid condenser and a pencil line 
drawn between the posts. If the static 
or incoming signal is so strong that 
it paralyzes the bulb the “plugging” 
can be prevented by running a pencil 
between the posts until it stops. A 
line 4%” in width is about right. 
The circuits are adjusted for oscil- 
lations by using very close coupling 


1* Section 2° Section 5” Section 





























Figure 3—Method of tapping the coils 


at M, and adjusting S-3 and C-3 until 
a click is heard both when the finger 
touches and leaves the grid binding 
post. This double click is an indica- 
tion that the circuits are oscillating. 
The primary circuit is now brought 
into resonance with the closed circuits. 
By keeping these circuits more or less 
in resonance, and varying their wave- 
length, any undamped wave-stations 
which may happen to be sending will 
be heard. The undamped wave sta- 
tions are in operation at practically 
all hours of the day, and consequently 
may be heard at practically any time 


.one may care to listen. 


A modification of the circuit de- 
scribed above is shown in figure 2, 
where no regenerative transformer is 
used, and where the coupling between 
the wing and grid circuits is provided 
by the a yA of the telephone cords. 

Jas. B. Hotston—Nashville, Ilis. 
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‘Vacuum Tubes in the Army 


THE radio experimenter who has 
not been in touch with the work 
of the Signal Corps during the war 
will be interested to learn of the pro- 
gress made in the constrfiction of the 
vacuum tube during the past two 
years. Prior to the closing of the ama- 
teur stations this device was used by 
the more advanced experimenters, but 
only for the receiving purposes, and at 
its best it still had certain defects. 

Skilled engineers from several of the 
largest electrical companies have im- 
proved the vacuum tube from the 
make-shift device of two years ago, to 
one of the most useful and efficient in- 
struments known to radio communica- 
tion. The standard tube applied to the 
Signal Corps for receiving purposes 
has a number of features which are a 
distinct advance over any tubes the 
amateur has had access to, and in 
addition a transmitting tube of con- 
siderable power has been developed, 
and in such quantities that it should be 
obtainable at reasonable cost. 

The standard receiving tube oper- 
ates on the usual 4-volt filament bat- 
tery and 40-volt plate battery, but it 
has operating characteristics much bet- 
ter suited for its use by inexperienced 
operators. No critical adjustments of 
either the filament current or the plate 
voltage are required, the tube being 
designed so that it is operative over a 
20 per cent. variation in these values. 
Thus, the filament rheostat and plate 
potentiometer are eliminated, which is 
indeed a marked improvement. Again, 
the same tube will function equally 
well as a detector, amplifier, or oscilla- 
tor, making it unnecessary to select 
different types of tubes for each 
specific purpose. 

As an amplifier, the amplification 
constant ranges from 12 to 25 and 
two such tubes connected in cascade 
will give amplifications in the neigh- 
borhood of 500. It has been found, 
however, that a cascade circuit of more 
than three steps again introduce the 
unstable conditions of the earlier tubes. 
and to overcome this, resort was had 
to an ingenious device. The signals 


were amplified at radio frequencies for 
three steps, then a detector tube was 
introduced, and from its output cir- 
cuit, the signals were again amplified 
three times, at audio frequencies. Us- 
ing this combination of seven tubes, it 
is possible to obtain an increase in 
signal strength up to the current satur- 
ation of the tube. For such an ampli- 
fier 60 volts are required in the plate 
circuit, and 4 volts, 7.7 amperes for 
the filament. 

Experiments were also carried on 
with the object of producing tubes that 
would require a minimum battery 
equipment. The engineers finally suc- 
ceeded in designing some that require 
0.2 ampere at 2 volts for the filament, 
and other tubes which operate effi- 
ciently with from 4 to 6 volts in the 
plate circuit. What a boon these 
tubes would be to the average amateur 
who is troubled with the question of 
adequate current supply? 

The transmitting tube which was 
adopted as standard for our army in 
the field, was more difficult to design 
than the receiving type, but it shows 
the results of careful engineering. It 
requires 7 volts for the filament, and 
250 to 350 volts for the plate circuit. 
It has an output of from 3 to 5 watts 
high frequency power. It found a 
wide application on the small airplane 
transmitters, and was also used as an 
amplifier tube in the receiving circuit 
where a greater power output was 
required. 

Transmitting tubes of much’ higher 
powers have been designed for experi- 
mental purposes, one of which had an 
output of 30 watts high frequency cur- 
rent, and required a plate voltage of 
800. Another had an output of 100 
watts, with a plate voltage of 1,500, 
but it is unlikely that such tubes will 
ever find a wide application in the 
amateur field, owing to the difficulties 
attending the production of the high 
voltage current, 

Much credit is due to the engineer- 
ing experts who have achieved such re- 
markable success in this work of de- 
veloping the vacuum tube. 
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Queries Answered LEARN BY LISTENING 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


O. E. S. Stanwood, Wash. 

See answer to E. J. W. in this issue. 

In the June issue of THE Wrretess Ace, 
page 29, second column, the fifth line from 
the bottom, the word “each” should be 
omitted so that the line will read “a tap 
placed at 55 turns.” Turn fifty of section 1 
and beginning of section 2 are connected and 
form tap 1. Tap 2 is at 55 turns on section 
2 or 105 turns total. Tap 3 is at end of 
winding. The 3-inch space is left to re- 
duce distributed capacity on the lower wave 
lengths. 

Figure 6, page 29, June Wrreress AGE, 
have the numbers 5 and 7 erronously trans- 
posed in the winding diagram. 

co * * 


E. J. W., Roxbury, Mass. 

See reply to O. E. S. in this issue. 

The coil you wish to use is wound with 
Litzendraht and No. 18 D. C. C. wire on a 
tube 3 inch outside diameter. A four banked 
winding is used as shown in figure 6, page 
29, of the June issue. A section of fifty 
turns is wound on the spool and a space 
of 3% inch is left after which another sec- 
tion of 240 turns is wound on with the tap 
placed at 55 turns. 

In the next to the last paragraph, page 
29, the word “each” before the number of 
turns, should have been omitted. 

x * * 


P. A. H., Pawtucket, R. I. 

The diagram shown on page 41 of the 
July Wrretess AGE is incorrect in that the 
wire, running from the 20,000 ohm resist- 
ance to the double pole double throw 
switch should not be shown as connecting 
to the ground lead. 

* * * 


M. W., Troy, N. Y. 

Satisfactory results for calculations such 
as yours may best be obtained by the use 
of Nagaoka’s formula (see August, 1915, 
issue), rather than Cohen’s. You seem to 
have failed to convert your dimensions into 
centimeters in all cases. The inductance 
of a coil 4 inches in diameter by 1 inch in 
length wound with a single layer of 30 
turns is approximately 125,000 centimeters. 

From dimensions given in figures on page 
27 of the May issue, you will yourself be 
able to calculate the various inductances 
which go. to make up the receiver there 
described. In the case of the ball, it may 
be considered as a cylindrical winding 2% 
inches long and having a mean diameter of 
315/16 inches, the spacing in the center 
being disregarded. Each pair of field 
frames may be treated in like manner. Your 
results will ‘be sufficiently accurate for all 
practical purposes. If you use No. 32 wire 
throughout the secondary circuit of your 
receiver, its effiicency will be considerably 
decreased since resistance rises rapidly at 
the higher frequencies. Otherwise the re- 
ceiver should operate in a very satisfactory 
manner. 

x * * 
W. G., New York City. 
See article to appear in October issue on 
“A Two Stage Amplifier Cabinet.” 
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You should have these three books. No matter what 
other books you have now, you need these three books 
to bring your knowledge of wireless right up to date. 


RADIO INSTRUMENTS 


Here is a book that should be in the hands of every 
wireless worker, It answers the questions you want to 
ask and will add materially to the efficiency of your 
wireless work. 

Under the general heads that follow it treats simply 
and concisely of all phases of the subjects indicated. 
These are some of the subjects: Fundamentals of elec- 


THE WIRELESS EXPE 


BY EL 

The only book published that comprehensively covers 
the theory and design of amateur wireless transmitters 
and receivers. Construction of transformers, high volt- 
age condensers, spark gaps, aerials, masts, receiving sets 
for long and short wave length reception are described 
in great detail. 

Construction and operation of a 50-mile buzzer trans- 
mitter, regenerative receivers, cascade amplifiers, pre- 
ferred circuits for long and short wave receivers—all 
these are covered. 


Direction finders, underground aerials and the use of Cloth bound. About 300 pages. Fully illustrated Price, $1.75 


HOW TO CONDUCT A RADIO CLUB 


e Newest Thing 
In Wireless 


—are these three books 


JUST OFF THE PRESS 


RIMENTERS’ MANUAL 


E. BUCHER 





The developments in radio communication have been 
so great in the last two years that, unless you have these 
books, you are bound to be without a working knowl- 
edge of the newest apparatus and practices. 


and MEASUREMENTS 


tromagnetism, Principles of alternating currents, Radio 
circuits, Damping, Wave meters, Condensers, Coils, Cur- 
rent measurements, Instruments, and methods of radio 
measurements, Resistance measurement, Sources of high 
frequency current, Calculation of capacity and induc- 
tance, Design of inductance — High frequency re- 
sistance, Miscellaneous formulas and data. ° 

Cloth bound. 332 pages. Fully illustrated. Price, $1.25 


Weagant’s static eliminator for amateurs are the sub- 
jects of special chapters. 

The amateur is told how to measure the inductance, 
capacitance and resistance of his aerial, how to check up 
the efficiency of his station. Construction of quench-gap 
transmitters, methods of measuring the internal impe- 
dance and amplification of constant of vacuum tubes are 
explained. 

All in all it is the most complete textbook on the broad 
subject of amateur wireless telegraphy yet published. 
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Another printing of the third edition of one of the most popular Oe Special Combination Offer 


books ever published. 


Sign your name below—send us this coueen and only 
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Reprinted to meet the demands of thousands of amateurs who missed their 
chance to get a copy by ordering after the last issue was sold out. Covers amd = Ft Rl ed ie intrene 
parliamentary procedure, indoor and outdoor experiments, 5,000 mile receiving ae for one year. If you are already a subscriber 


sets, vacuum tube amplifiers and detectors and many other subjects. 


Paper Cover. 148 Pages. Fully Illustrated. Price, 
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THE RADIO ELECTRIC COMPANY 


We carry a complete line of high grade apparatus including: 
The New Baldwin Receiver : : 
Latest Type Brownlie Adjustable Diaphragm Receiver 
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Complete Stock of Parts 
We make standardized apparatus to order. 
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H. H., Atlantic City, N. J. 

Cells of the “A” and “B” for the vacuum 
tube detector you mention should be in 
series. 

Castor oil may be used in a condenser to 
increase the capacity of the condenser, the 
specific inductive capacity of castor oil 
being between 4.5 and 5 times that of air. 
Other oils, such as lubricating oils, of va- 
rious qualities, may be used. A particular 
good grade of oil which may be used in 
the case of transmitting condensers, is “Nu- 
jol,” which may be purchased at any drug 
store. 

The newspaper clipping which you en- 
close, refers to a loop aerial, but a coil such 
as you have mentioned, that is No. 18 cop- 
per wire wound on a frame 1 ft. square 
and 7 feet in length, would not make a good 
one. It would be better by far to make a 
frame 7 feet square and 6 or 8 inches in 
width. f 

An article will be published in this maga- 
zine in the near future on loop construc- 
tion and the use of the loop for transmis- 
sion and reception. 

-* a * 


H. W. N., Victoria, B. C. 

A ides complete list of high power arc 
and spark stations with their wavelengths, 
is being published in this issue. 

* * ok 


R. W. P., Detroit. 

As Mr. Dean gave no dimensions for the 
condenser test tubes which he described in 
the November, 1916, issue of \WZH«RELESS 
AGE, it is impossible for us to say exactly 
what the capacity of the condenser wouid 
be. You will be safe, however, in figuring 
Bag - somewhere in the neighborhood of 

mf. 


* * * 


M. B. DeL., Annapolis, Md. 


The limits of amplification using three 
electrode vacuum tubes, vary with the type 
of coupling used between the tubes and the 
precautions taken to prevent extraneous 
and undesirable back-coupling, be it either 
electrostatic or electromagnetic, between the 
first tube or tubes in the circuit and later 
tubes. After a certain amount of voltage 
amplification has taken place, electrostatic 
or electromagnetic fields are set up due 
either to the concentrated windings of the 
coupling transformer or to the wiring, and 
sooner or later these stray fields will link 
the fields having to do with the wiring, or 
transformer of the first tube and oscillations 
will result. These oscillations are uncon- 
trollable under these conditions and con- 
sequently the amplifier is no longer useful. 
With proper methods of shielding the va- 
rious stages of the amplifier from these un- 
desirable fields amplifications of the order 
of 100,000,000 times have been effected. 
With the ordinary methods of coupling 
tubes and where no effort is made to 
guard against magnetic and electrostatic 
fields existing in them, the order of ampli- 
fication reaches a limit somewhere around 
1,500 times. 

The action taking place in an arc trans- 
mitter after the striking of the arc and up 
to the time when steady oscillations begin, 
results in a hissing, sputtering and bubbling 
noise in the telephone receivers at a sta- 
tion which is in tune with the arc trans- 
mitter. This hissing, sputtering and bubbling 
is due to the very rapidly changing condi- 
tions present in the arc chamber when the 
are is struck. The arc will not act at all 
steadily until that time when the exactly 
proper atmosphere has been attained in the 
arc chamber. The nature of this atmos- 
phere depends upon the temperature and 
upon the »mount of alcohol which has 
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passed into the vaporizing chamber from 
the: supply reservoir. During this period 
of adjustment the arc is at all times en- 
deavoring to supply oscillations, but due 
to lack of proper temperature, or as above 
stated, the proper mixture in the chamber, 
the oscillations are choked out, etc., until 
finally the temperature having reached the 
normal operating valve and the proper mix- 
ture having been attained, steady oscillations 
commence. 

The modulator member of a _ two-tube 
radio telephone outfit acts simply as an 
amplifier of voice currents passed into the 
microphone. These voice currents, after 
having been amplified, are superimposed 
upon the radio frequency oscillations of the 
oscillating member of the outfit. 


x* * * 


R. Y., Toronto, Ont. 


While a vacuum tube is oscillating there is 
not necessarily any sound in the telephone 
receivers, but if while oscillating, a finger is 
touched to the grid terminal of the receiver 
and removed again, .a click will be heard in 
the telephone receivers both when the fin- 
ger touches the terminal and when it is 
removed, but if the receiver is coupled to an 
antenna, the characteristic note of spark 
signals or static will be changed to paiones, 
scratchy note. Inasmuch as there is usually 
more or less static of one character or an- 
other, this serves as a fairly reliable indica- 
tion. 

The lexse coupler which you describe has 
a crlculated primary inductance of about 
45,000,000 centimeters and a _ calculated 
secondary inductance of about 75,000,000 
centimeters, which being the case, you 
should be able to receive wavelengths up to 
15,000 or 16,000 meters provided your sec- 
ondary was shunted by a maximum 
capacity of .001 mf. and provided your 
antenna was of sufficient size, or a loading 
inductance was used to make up for what 
the antenna might lack. 

The hook-up which you enclose is not 
considered the best hook-up for undamped 
wave reception, due to the fact that the 
control of the oscillations generated by the 
vacuum tube is not what it should be. You 
will find articles in the September issue 
which will give you preferred schemes of 
connections, with which you should be able 
to receive any of the Trans-Atlantic sta- 
tions on an 85-foot antenna. 

It is difficult to say which vacuum tubes 
are the most sensitive inasmuch as they 
vary considerably in sensitivity. You will 
probably find your tubular audion to be as 
good as any. 

* * * 


K. E., Seattle, Wash. 

If you have in mind the construction of a 
receiver such as described by Mr. Jones in 
the June issue, it will not be as satisfactory 
to wind the inductance in five layers, and 
not advisable in any case unless-the wire is 
wound on in banks. We suggest that you 
refer to articles being printed in the Septem- 
ber issue, covering construction of long 
wave receivers, if you desire to build a re- 
ceiver which is more compact than the one 
above mentioned. 

The comparative values of inductance in 
the primary and secondary circuits will de- 
pend entirely upon the antenna used; that 
is, its size. For the average 200-meter 
amateur antenna, the inductance values in 
these two circuits will run about the same, 
excepting where a shunt condenser is used 
in the primary circuit under which condi- 
tion the primary inductance would not need 
to be as large as the secondary inductance. 

There is no limit to the maximum wave- 
length which you can tune up to with a 100 
foot antenna such as you describe. 


EXPERIMENTERS’ WORLD 


45 











Type 93 Undamped Wave Set 





TRACO Radio Apparatus Yields Results 


Quality, dependability, and beauty are gradually 
uniting to form the experimenters’ Ideal. A 
reputation is not acquired in one year, ours is 
now at the age of seven. 
go easy, be wise when you have the imi- 


Be diplomatic, 


tators “Cunning 
Schemes”’ in book- 
let form on ‘‘every- 
thing before you.”’ 
It is unnecessary that 
you swell the list of 
the ‘‘ Buncoed.”’ 


Would you enjoy the 
piercing signals of the 
powerful foreign and do- 
mestic undamped wave 
stations now operating? 
We recommend to you 
our Type 93 long wave 
set. It is easy to operate, 
remarkably efficient 
on waves from 400 to 
18,000 meters. A switch 
changes from damped to 
undamped. 

The price is reasonable 
Send Stamp for Bulletin 
The Radio Apparatus Co. 
POTTSTOWN, PENNA. 
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construction than you can obtain anywhere 


else for the money. 


Clapp-Eastham Company 


161 Main Street 


Cambridge, Mass. 
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the world. 
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to Rome, 
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matters of world 
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Your own Air Con- 
denser with 3 of our 
new .“Honeycomb” 
Wound Inductances 
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possible at a cost so 
low it will surprise 
you. 





TYPE L101 COIL MOUNTIN VERNIER CONDENSER i 
Also Made in Citar Behe " Made in Various Sizes. From $10.00 to $18 


Our new VERNIER CONDENSER when used in connection with the devices illustrated above complete 
a long wave receiving set which cannot be surpassed for double the money. Catalog sent upon receipt 
of ten cents to defray postage. Particulars om prices on application. 
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GREATEST DEMAND EVER KNOWN 
FOR WIRELESS OPERATORS 


Our 20 weeks’ correspondence course qualifies you for excellent 
positions. Tuition charge reasonable, terms easy, and 25 per 
cent of all tuition payments are credited to our Profit-Sharing 
Plan and divided among the students completing the course 
and obtaining first grade government license, Our illustrated 
booklet explains and will be mailed on request. Write today. 
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LARGEST RADIO SCHOOL IN AMERICA 
Dept. E, 900-2 Pa. Ave. - - -  #Washington, D. C. 
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COMMERCIAL WIRELESS—Tremendous demand for Wireless Operators. Splendid opportunities now in the 
Merchant Marine. New Salary schedule—Junior operators $100 per month, Chief operators $125; food and quarters 
included. Equivalent ashore from $40 to $50 per week. Interesting and fascinating work. Our graduates in all 
parts of the world as Operators, Instructors, Inspectors, Engineers, etc., etc. Students from all parts of the country. 
If you are interested in Commercial Radio let the EASTERN RADIO INSTITUTE train you. Endorsed by Marconi 
and Government officials, Remember the EASTERN RADIO INSTITUTE has THOUSANDS of satisfied gradu- 


ates to its credit. 
Day and Evening Classes. Start Any Monday. Send for Prospectus. 
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THIS COMPANY | have earned their right to first consideration for Wireless 

ARE USED Service and Emergency Lighting. In this and other fields 






by Large Central Light- 
ing and Power Com- 
panies. 

By Telephone and Tele- 
graph Companies and 
for Wireless. 

For Mine Locomotives, 
Battery Street Cars, 
Railway Signals, Etc. 
For Electrical Vehicles 
and Industrial Trucks. 
For Automobile Start- 
ing and Lighting. 


where the application of storage battery power is an im- 
portant factor, they have proved their ability to give in- 
stant and adeq ‘ate power, and long life. 

Thirty-one years of storage battery building experience is 
built into “Exide? Battery. That experience isan assur- 
ance of consistent and dependable storage battery per- 


formance to the “JExide’’ user. 
THE ELECTRIC GE BATTERY CQ<#* 


The largest manufacturer of DRA GEL in the wor Id. 
1888 - PHILADELPHIA - 1919 


New York Chicago Cleveland Rochest Mi poli Washingt Denver 
Boston St. Louis Atlanta Pittsburgh Kansas City Detroit San Fraricisco 


Special Canadian Representative - Chas. E. Goad Engineering Co., 105 Bond St., Toronto 
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Manufacturers of Reliable Instruments and 
Distributors of All Prominent Makes of 


RADIO APPARATUS 


Everything Essential to the Successful Installation of A RADIO STATION. 
BUNNELL APPARATUS IS SOLD BY DEALERS EVERYWHERE. 


Catalog 10-W on Request 


J. H. BUNNELL & CO., 32 Park Place, New York 





A Special Feature —. 
The Straight Line Radio Key. 











INSTITUTE 


25 Elm Street, New York City 


Day Telephone, Barclay 7610 














The High Power Service of the Marconi to gain a better understanding of their ap- 
Company has several openings for expert Con- paratus. Long distance receiving apparatus 
tinental Morse operators capable of reading is in daily operation. 

either buzzer or sounder signals. Men who Ship officers desiring to take temporary in- 
have had experience in Wheatstone perforating struction in the Continental code while in 
and operation are preferred. port are invited to enroll. 


The Radio Laboratory of the Institute is The day class convenes from 1 p. m. to 
the most completely equipped in the United 5 p.m. The night class from 7.30 p. m. to 


Young men seeking remunerative employ- 
ment as Radig Operators should investigate 
our course without delay. The demand for 
expert operators exceeds the supply. Present 
conditions indicate that from 1,000 to 2,000 
licensed men will be required before the end 
of the year. 











No restrictions are placed upon our grad- 







uates. They are free to take employment States. All types of commercial wireless 9.45 p. m. 
wherever the opportunity is presented. are installed for daily use of students. Expert Instruction 
The pay of the Senior ship operator is The classes of the Institute are open to Low Rates 






equivalent to a salary of $200 per month amateur experimenters who desire to obtain 
ashore, proficiency in the telegraph code or who wish 


America’s Foremost School for Instruction in Wireless Telegraphy 


Remember we have more than 6,000 
graduates to our credit. 






Spacious Class Rooms 












Day and Evening Classes throughout the year. 








Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 


Address all inquiries to Director of Instruction 
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NORTH AMERICA 





ATLANTIC OCEAN 


PACIFIC OCEAN 


A site has now been chosen 
for the high-power transmit- 
ting station at Buenos Aires 
and preliminary work on 
construction has begun. 

The site is advantageously 
situated, being bound on one 
side by a main line of rail- 
way, and on another by a 
water route, thus ensuring 
excellent transportation fa- 
cilities for construction ma- 
terials and supplies. 


















































Motor Gererator Sets 


for 


Wireless Telegraphy 


Wireless Telephony 


The precision, dependability and endurance of these instruments have 
been thoroughly demonstrated in-practical performance, involving the 
severest tests, over an extended period of years. 


C-W Radio Generators are designed for submarines, aeroplanes, 
dirigibles, land stations, ships, portable stations, train signalling and 
a wide variety of special purposes. 


Complete information will be gladly given 
at the C-W branch nearest you. 
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